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<2 20> 

<221> CDS 

<222> (1) - - ( 12912) 

<223> 

<400> 1 

atg ccg ccc gcc gcg ccc gcc cgc ctg gcg ctg gcc ctg ggc ctg ggc 48 
Met Pro Pro Ala Ala Pro Ala Arg Leu Ala Leu Ala Leu Gly Leu Gly 
15 10 15 

'-tg tgg etc ggg gcg ctg gcg ggg ggg ccc ggg cgc ggc tgc ggg ccc 96 
Leu Trp Leu Gly Ala Leu Ala Gly Gly Pro Gly Arg Gly Cys Gly Pro 
2 0 2 5 3 0 

tgc gag ccc ccc tgc etc tgc ggg cca gcg ccc ggc gcc gcc tgc cgc 144 
Cys Glu Pro Pro Cys Leu Cys Gly Pro Ala Pro Gly Ala Ala Cys Arg 
35 40 45 

gtc aac tgc teg ggc cgc ggg ctg egg acg etc ggt ccc gcg ctg cgc 192 
Val Asn Cys Ser Gly Arg Gly Leu Arg Thr Leu Gly Pro Ala Leu Arg 
50 55 60 

ate ccc gcg gac gcc aca gag eta gac gtc tec :ac aac ctg etc egg 240 
lie Pro Ala Asp Ala Thr Glu Leu Asp Val Ser His Asn Leu Leu Arg 
6 5 70 75 80 



gcg ctg gac gtt ggg etc ctg gcg aac etc teg gcg ctg gca gag ctg 
Ala Leu Asp Val Gly Leu Leu Ala Asn Leu Ser Ala Leu Ala Glu Leu 
85 90 95 



288 



gat ata age aac aac aag att tct acg tta gaa gaa gga ata ttt get 
Asp lie Ser Asn Asn Lys lie Ser Thr Leu Glu Glu Gly lie Phe Ala 

100 105 110 



336 



f 



2 



aat tta ttt 
Asn Leu Phe 
115 

tgt gac tgt 
Cys Asp Cys 
130 

gtg egg gtg 
Val Arg Val 
145 

ctg get ggc 
Leu Ala Gly 



ggt gag gag 
Gly Glu Glu 



gca gca gtg 
Ala Ala Val 
195 

gec tgc age 
Ala Cys Ser 
210 

teg gag cag 
Ser Glu Gin 
225 

tec ttt gee 
Ser Phe Ala 



ccc ace tgt 
Pro Thr Cys 



cca ggg gee 
Pro Gly Ala 
275 

eta gca gee 
Leu Ala Ala 

290 

tgg gac ttc 
Trp Asp Phe 

3 05 

gee teg cat 
Ala Ser His 



ctg gee ctg 
Leu Ala Leu 



aat tta agt 
Asn Leu Ser 



ggc ctg gcg 
Gly Leu Ala 



gtg cag ccc 
Val Gin Pro 
150 

cag cct ctg 
Gin Pro Leu 
165 

tat gtc gec 
Tyr Val Ala 
180 

tec ttt tea 
Ser Phe Ser 



gec ttc tgc 
Ala Phe Cys 



ggc tgg tgc 
Gly Trp Cys 
230 

tgc ctg tec 
Cys Leu Ser 
245 

agg ggc ccc 
Arg Gly Pro 
2 60 

acc ctg gtg 
Thr Leu Val 



ttc cac ate 
Phe His lie 



gga gac ggc 
Gly Asp Gly 

310 

cgc tat gtg 
Arg Tyr Val 
325 

ggg gec ggc 
Gly Ala Gly 
340 



gaa ata aac 
Glu lie Asn 
120 

tgg ctg ccg 
Trp Leu Pro 
135 

gag gca gee 
Glu Ala Ala 



ctt ggc ate 
Leu Gly lie 



tgc etc cct 
Cys Leu Pro 
185 

get gec cac 
Ala Ala His 
200 

ttc tec acc 
Phe Ser Thr 
215 

ctg tgt ggg 
Leu Cys Gly 



etc tgc tec 
Leu Cys Ser 



acc etc etc 
Thr Leu Leu 
265 

ggg ccc cac 
Gly Pro His 
280 

get gec ccg 
Ala Ala Pro 
295 

tec gee gag 
Ser Ala Glu 



ctg cct ggg 
Leu Pro Gly 



tea gee ctg 
Ser Ala Leu 
345 



ctg agt ggg 
Leu Ser Gly 



caa tgg gcg 
Gin Trp Ala 
140 

acg tgt get 
Thr Cys Ala 
155 

ccc ttg ctg 
Pro Leu Leu 
170 

gac aac age 
Asp Asn Ser 



gaa ggc ctg 
Glu Gly Leu 



ggc cag ggc 
Gly Gin Gly 
220 

gcg gee cag 
Ala Ala Gin 
235 

ggg ccc ccg 
Gly Pro Pro 
250 

cag cac gtc 
Gin His Val 



gga cct ctg 
Gly Pro Leu 



etc cct gtc 
Leu Pro Val 
300 

gtg gat gec 
Val Asp Ala 

31 5 

cgc tat cac 
Arg Tyr His 
330 

ctg ggg aca 
Leu Gly Thr 



aac ccg ttt 
Asn Pro Phe 
125 

gag gag cag 
Glu Glu Gin 



ggg cct ggc 
Gly Pro Gly 



gac agt ggc 
Asp Ser Gly 
175 

tea ggc acc 
Ser Gly Thr 
190 

ctt cag cca 
Leu Gin Pro 
205 

etc gca gec 
Leu Ala Ala 



ccc tec agt 
Pro Ser Ser 



gca cct cct 
Ala Pro Pro 
255 

ttc cct gec 
Phe Pro Ala 
270 

gee tct ggc 
Ala Ser Gly 
285 

act gac aca 
Thr Asp Thr 



get ggg ccg 
Ala Gly Pro 



gtg acg gec 
Val Thr Ala 
335 

gac gtg cag 
Asp Val Gin 
350 



gag 384 
Glu 



cag 432 
Gin 



tec 480 

Ser 

160 

tgt 528 
Cys 



gtg 576 
Val 



gag 624 
Glu 



etc 672 
Leu 



gee 72 0 

Ala 

240 

gee 768 
Ala 



tec 816 
Ser 



cag 864 
Gin 



cgc 912 
Arg 



get 960 
Ala 

320 

gtg 1008 
Val 



gtg 1056 
Val 



3 



gaa gcg gca 
Glu Ala Ala 
355 

agt gac gag 
Ser Asp Glu 
3 70 

ctg gag gcc 
Leu Glu Ala 
385 

gcg gtg cac 
Ala Val His 



ggg cac tgc 
Gly His Cys 



cag gag cag 
Gin Glu Gin 
4 35 

agt ccc gcc 
Ser Pro Ala 
450 

gac gtg tgg 
Asp Val Trp 
465 

gcg ccg cag 
Ala Pro Gin 



ccc ggg gag 
Pro Gly Glu 



ccc acc ggg 
Pro Thr Gly 
515 

gtc tgc gag 
Val Gys Glu 
530 

etc gtg gga 
Leu Val Gly 
545 

gca cag cag 
Ala Gin Gin 



gta ttc ccg 
Val Phe Pro 



cct gcc gcc 
Pro Ala Ala 



age etc gac 
Ser Leu Asp 



gcc tac age 
Ala Tyr Ser 
390 

ccg etc tgc 
Pro Leu Cys 
405 

tac cgc ctg 
Tyr Arg Leu 
420 

tgt cag gcc 
Cys Gin Ala 



gtg cag cgc 
Val Gin Arg 



ate ggc ttc 
lie Gly Phe 
470 

ggc gag gcc 
Gly Glu Ala 
485 

cca cac cca 
Pro His Pro 
500 

tgg tgt aac 
Trp Cys Asn 



ctg cag ccc 
Leu Gin Pro 



gcg ccc agt 
Ala Pro Ser 
550 

gac ggc etc 
Asp Gly Leu 
565 

ggc ctg cgt 
Gly Leu Arg 
580 



ctg gag etc 
Leu Glu Leu 
360 

etc age ate 
Leu Ser lie 
375 

ate gtg gcc 
lie Val Ala 



ccc teg gac 
Pro Ser Asp 



gtg gtg gag 
Val Val Glu 
425 

tgg gcc ggg 
Trp Ala Gly 
440 

ttc ctg gtc 
Phe Leu Val 
455 

teg act gtg 
Ser Thr Val 



ttc age ctg 
Phe Ser Leu 



gcc aca gcc 
Ala Thr Ala 
505 

acc gac ctg 
Thr Asp Leu 
520 

gga ggc cca 
Gly Gly Pro 
535 

999 9 ac ct 9 
Gly Asp Leu 



tea gcc ccg 
Ser Ala Pro 



ctg age cgt 
Leu Ser Arg 
585 



gtg tgc ccg 
Val Cys Pro 



cag aac cgc 
Gin Asn Arg 
380 

ctg ggc gag 
Leu Gly Glu 
395 

acg gag ate 
Thr Glu lie 
410 

aag gcg gcc 
Lys Ala Ala 



gcc gcc ctg 
Ala Ala Leu 



tec egg gtc 
Ser Arg Val 
460 

cag ggg gtg 
Gin Gly Val 
475 

gag age tgc 
Glu Ser Cys 
490 

gag cac tgc 
Glu His Cys 



tgc tea gcg 
Cys Ser Ala 



gtg cag gat 
Val Gin Asp 
540 

cag gga ccc 
Gin Gly Pro 
555 

cac gag ccc 
His Glu Pro 
570 

gaa gcc ttc 
Glu Ala Phe 



tec teg gtg 
Ser Ser Val 
365 

ggt ggt tea 
Gly Gly Ser 



gag ccg gcc 
Glu Pro Ala 



ttc cct ggc 
Phe Pro Gly 
415 

tgg ctg cag 
Trp Leu Gin 
430 

gca atg gtg 
Ala Met Val 
445 

acc agg age 
Thr Arg Ser 



gag gtg ggc 
Glu Val Gly 



cag aac tgg 
Gin Asn Trp 
495 

gtc egg etc 
Val Arg Leu 

510 

ccg cac age 
Pro His Ser 
525 

gcc gag aac 
Ala Glu Asn 



ctg acg cct 
Leu Thr Pro 



gtg gag gtc 
Val Glu Val 

575 

etc ace acg 
Leu Thr Thr 
590 



cag 1104 
Gin 



ggc 1152 
Gly 



cga 12 00 

Arg 

400 

aac 1248 
Asn 



gcg 12 96 

Ala 



gac 1344 
Asp 



eta 1392 
Leu 



cca 1440 

Pro 

4 80 

ctg 1488 
Leu 



ggg 15 3 6 

Gly 



tac 1584 
Tyr 

etc 1632 
Leu 



ctg 1680 

Leu 

560 

atg 1728 
Met 



gcc 1776 
Ala 



gaa ttt ggg acc cag gag etc egg egg :cc gcc cag ctg egg ctg cag 



1824 



Glu Phe Gly 
595 

gtg tac egg 
Val Tyr Arg 

610 

cct gag age 
Pro Glu Ser 
625 

atg cca ggg 
Met Pro Gly 



gac gec tec 
Asp Ala Ser 



cca ggg eta 
Pro Gly Leu 
675 

tec gtt ece 
Ser Val Pro 
690 

cag gat gtc 
Gin Asp Val 
705 

get ggc cct 
Ala Gly Pro 



ggt ece egg 
Gly Pro Arg 



eac ttg cca 
His Leu Pro 
755 

ctg egg ctg 
Leu Arg Leu 
770 

agg ecc aac 
Arg Pro Asn 
785 

gag gtg ggc 
Glu Val Gly 



gtg gtc tee 
Val Val Ser 



gac ggc cge 
Asp Gly Arg 



Thr Gin Glu 



etc etc age 
Leu Leu Ser 



agg tec ccg 
Arg Ser Pro 
6 30 

gga cgc tgg 
Gly Arg Trp 
645 

tgc eac ecc 
Cys His Pro 
660 

ecc ggg gee 
Pro Gly Ala 



gcg ggg ecc 
Ala Gly Pro 



etc atg etc 
Leu Met Leu 
710 

ggc gee etc 
Gly Ala Leu 
725 

gee ccg tac 
Ala Pro Tyr 
740 

gec eag ctg 
Ala Gin Leu 



ctt gca caa 
Leu Ala Gin 



cct gga ctg 
Pro Gly Leu 
790 

aat ggc gtg 
Asn Gly Val 
S05 

eea gtg get 
Pro Val Ala 
820 

etc tac gtg 
Leu Tyr Val 



Leu Arg Arg 
600 

aca gca ggg 
Thr Ala Gly 
615 

gac aac agg 
Asp Asn Arg 



tgc cct gga 
Gys Pro Gly 



cag gec tgc 
Gin Ala Cys 
665 

ecc tat gcg 
Pro Tyr Ala 
680 

ecc gcg eag 
Pro Ala Gin 
695 

cet ggt gac 
Pro Gly Asp 



ctg eac tgc 
Leu His Gys 



etc tec gec 
Leu Ser Ala 
74 5 

gag ggc act 
Glu Gly Thr 
760 

egg gaa eag 
Arg Glu Gin 
775 

egg ctg cct 
Arg Leu Pro 



tec agg eac 
Ser Arg His 



ggg ctg egg 
Gly Leu Arg 
825 

cec ace aac 
Pro Thr Asn 



4 



Pro Ala Gin 



acc ccg gag 
Thr Pro Glu 
620 

acc cag ctg 
Thr Gin Leu 
635 

gec aac ate 
Ala Asn lie 

650 

gee aat ggc 
Ala Asn Gly 



eta tgg aga 
Leu Trp Arg 



tac teg gtc 
Tyr Ser Val 
700 

etc gtt ggc 
Leu Val Gly 
715 

teg ccg get 
Ser Pro Ala 
73 0 

aae gec teg 
Asn Ala Ser 



tgg ggc tgc 
Trp Gly Cys 



etc acc gtg 
Leu Thr Val 
78 0 

ggg cgc tat 
Gly Arg Tyr 
795 

aae etc tee 
Asn Leu Ser 
810 

gtc ate tac 
Val lie Tyr 



ggc tea gee 
Gly Ser Ala 



Leu Arg Leu 
605 

aac ggc age 
Asn Gly Ser 



gec ecc gcg 
Ala Pro Ala 



tgc ttg ccg 
Cys Leu Pro 
655 

tgc acg tea 
Cys Thr Ser 
670 

gag ttc etc 
Glu Phe Leu 
685 

ace etc eac 
Thr Leu His 



ttg eag eac 
Leu Gin His 



ece ggc cac 
Pro Gly His 
735 

tea tgg ctg 
Ser Trp Leu 

750 

cet gec tgt 
Pro Ala Cys 
765 

ctg ctg ggc 
Leu Leu Gly 



gag gtc egg 
Glu Val Arg 



tgc age ttt 
Cys Ser Phe 
815 

cct gee ecc 
Pro Ala Pro 
830 

ttg gtg etc 
Leu Val Leu 



Gin 



gag 18 72 

Glu 



tgc 192 0 

Cys 

640 

ctg 1968 
Leu 



ggg 2 016 

Gly 



ttc 2064 
Phe 



ggc 2112 
Gly 



gae 2160 

Asp 

72 0 

cct 2208 
Pro 



ece 2256 
Pro 



ger 2 3 04 

Ala 



ttg 2 3 52 

Leu 



gca 24 0 0 

Ala 

8 00 

gae 24 4 8 

Asp 



cge 24 96 

Arg 



cag 2544 
Gin 



835 840 845 

gtg gar tct ggt gcc aa: gcc acg gee acg get cgc tgg cct ggg ggc 2592 
Val Asp Ser Gly Ala Asn Ala Thr Ala Thr Ala Arg Trp Pro Gly Gly 
85 0 855 860 

agt etc age gcc cgc ttt gag aat gtc tgc cct gcc ctg gtg gcc acc 2 640 

Ser Leu Ser Ala Arg Phe Glu Asn Val Cys Pro Ala Leu Val Ala Thr 
865 870 875 880 

ttc gtg ccc gcc tgc ccc tgg gag acc aac gat ace ctg ttc tea gtg 2 688 

Phe Val Pro Ala Cys Pro Trp Glu Thr Asn Asp Thr Leu Phe Ser Val 
885 890 895 

gta gca ctg ccg tgg etc agt gag ggg gag cac gtg gtg gac gtg gtg 2736 
Val Ala Leu Pro Trp Leu Ser Glu Gly Glu His Val Val Asp Val Val 
900 905 910 

gtg gaa aac age gcc age egg gee aac etc age ctg egg gtg acg gcg 2 784 

Val Glu Asn Ser Ala Ser Arg Ala Asn Leu Ser Leu Arg Val Thr Ala 
915 920 925 

gag gag ccc ate tgt ggc etc cge gcc acg ccc age ccc gag gcc egt 2832 
Glu Glu Pro lie Cys Gly Leu Arg Ala Thr Pro Ser Pro Glu Ala Arg 
930 935 940 

gta ctg eag gga gtc eta gtg agg tac age ccc gtg gtg gag gcc ggc 2 88 0 

Val Leu Gin Gly Val Leu Val Arg Tyr Ser Pro Val Val Glu Ala Gly 
945 950 955 960 

teg gac atg gtc ttc egg tgg ace ate aac gac aag eag tec ctg acc 2 92 8 

Ser Asp Met Val Phe Arg Trp Thr lie Asn Asp Lys Gin Ser Leu Thr 
965 970 975 

ttc cag aac gtg gtc ttc aat gtc att tat cag age gcg gcg gtc etc 2976 
Phe Gin Asn Val Val Phe Asn Val lie Tyr Gin Ser Ala Ala Val Phe 
980 985 990 

aag etc tea ctg acg gcc tec aac cac gtg age aac gtc acc gtg aac 3 024 
Lys Leu Ser Leu Thr Ala Ser Asn His Val Ser Asn Val Thr Val Asn 
995 1000 1005 

tac aac gta acc gtg gag egg atg aac agg atg eag ggt ctg cag 3 06 9 

Tyr Asn Val Thr Val Glu Arg Met Asn Arg Met Gin Gly Leu Gin 
1010 1015 1020 

gtc tec aca gtg ccg gcc gtg ctg tec ccc aat gee acg eta gca 3114 
Val Ser Thr Val Pro Ala Val Leu Ser Pro Asn Ala Thr Leu Ala 
1025 1030 1035 

ctg acg gcg ggc gtg ctg gtg gac teg gee gtg gag gtg gcc ttc 3159 
Leu Thr Ala Gly Val Leu Val Asp Ser Ala Val Glu Val Ala Phe 
1040 1045 1050 

ctg "99 acc ttt 999 9 at ggg gag cag gcc etc cac cag ttc cag 32 04 

Leu Trp Thr Phe Gly Asp Gly Glu Gin Ala Leu His Gin Phe Gin 
1055 1060 1065 



cct ccg tac aac gag tec ttc eca gtt cca gac ccc teg gtg gee 
Pro Pro Tyr Asn Glu Ser Phe Pro Val Pro Asp Pro Ser Val Ala 
1070 1075 1080 



3249 
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cag gtg ctg gtg gag cac aat gtc acg cac acc tac get gec cca 3294 
Gin Val Leu Val Glu His Asn Val Thr His Thr Tyr Ala Ala Pro 
1085 1090 1095 

ggt gag tac etc ctg acc gtg ctg gca tct aat gec ttc gag aac 3339 
Gly Glu Tyr Leu Leu Thr Val Leu Ala Ser Asn Ala Phe Glu Asn 
1100 1105 1110 

ctg acg cag cag gtg cct gtg age gtg cgc gec tec ctg ccc tec 3384 
Leu Thr Gin Gin Val Pro Val Ser Val Arg Ala Ser Leu Pro Ser 
1115 1120 1125 

gtg get gtg ggt gtg agt gae ggc gtc ctg gtg gee ggc egg ccc 342 9 

Val Ala Val Gly Val Ser Asp Gly Val Leu Val Ala Gly Arg Pro 
1130 113 5 114 0 

gtc acc ttc tac ccg cac ecg ctg ccc teg cct ggg ggt gtt ctt 3474 
Val Thr Phe Tyr Pro His Pro Leu Pro Ser Pro Gly Gly Val Leu 
1145 1150 1155 

tac acg tgg gac ttc ggg gae ggc tec cct gtc ctg acc cag age 3519 
Tyr Thr Trp Asp Phe Gly Asp Gly Ser Pro Val Leu Thr Gin Ser 
1160 116 5 117 0 

cag ccg get gec aac cac acc tat gec teg agg ggc acc tac cac 3564 
Gin Pro Ala Ala Asn His Thr Tyr Ala Ser Arg Gly Thr Tyr His 
1175 1180 1185 

gtg cgc ctg gag gtc aac aac acg gtg age ggt gcg gcg gec cag 3609 
Val Arg Leu Glu Val Asn Asn Thr Val Ser Gly Ala Ala Ala Gin 
1190 1195 1200 

gcg gat gtg cgc gtc ttt gag gag etc cgc gga etc age gtg gac 3 6 54 

Ala Asp Val Arg Val Phe Glu Glu Leu Arg Gly Leu Ser Val Asp 
1205 1210 1215 

atg age ctg gec gtg gag cag ggc gee ccc gtg gtg gtc age gec 3699 
Met Ser Leu Ala Val Glu Gin Gly Ala Pro Val Val Val Ser Ala 
1220 1225 1230 

gcg gtg cag acg ggc gac aac ate acg tgg acc ttc gac atg ggg 3744 
Ala Val Gin Thr Gly Asp Asn lie Thr Trp Thr Phe Asp Met Gly 
12 55 1240 1245 

gac ggc acc gtg ctg teg ggc ccg gag gca aca gtg gag cat gtg 3 78 9 

Asp Gly Thr Val Leu Ser Gly Pro Glu Ala Thr Val Glu His Val 
1250 1255 1260 

tac ctg egg gca cag aac tgc aca gtg acc gtg ggt gcg ggc age 3834 
Tyr Leu Arg Ala Gin Asn Cys Thr Val Thr Val Gly Ala Gly Ser 

116 5 12 7 0 12 7 5 

ccc gec ggc cac ctg gec egg age ctg cac gtg ctg gtc ttc gtc 38 79 

Pro Ala Gly His Leu Ala Arg Ser Leu His Val Leu Val Phe Val 
1280 1285 1290 

ctg gag gtg ctg cgc gtt gaa ccc gee gec tgc ate ccc acg cag 3924 
Leu G^u Val Leu Arg Val Glu Pro Ala Ala Cys lie Pro Thr Gin 
1295 13U0 13 0 5 



cct gac gcg egg etc acg gec tac gtc acc ggg aac ccg gec cac 3969 

Pro Asp Ala Arg Leu Thr Ala Tyr Val Thr Gly Asn Pro Ala His 

1310 1315 1320 

tac etc ttc gac tgg acc ttc ggg gat ggc tec tec aac acg acc 4014 

Tyr Leu Phe Asp Trp Thr Phe Gly Asp Gly Ser Ser Asn Thr Thr 

1325 13 3 0 1335 

gtg egg ggg tgc ccg acg gtg aca cac aac ttc acg egg age ggc 4 05 9 

Val Arg Gly Cys Pro Thr Val Thr His Asn Phe Thr Arg Ser Gly 

1340 1345 1350 

acg tte ccc etg gcg ctg gtg ctg tec age cgc gtg aac agg gcg 4104 

Thr Phe Pro Leu Ala Leu Val Leu Ser Ser Arg Val Asn Arg Ala 

1355 1360 1365 

cat tac ttc acc age ate tgc gtg gag cca gag gtg ggc aac gtc 414 9 

His Tyr Phe Thr Ser lie Cys Val Glu Pro Glu Val Gly Asn Val 

1370 1375 1380 

acc ctg ^ag cca gag agg cag ttt gtg cag etc ggg gac gag gee 4194 

Thr Leu Gin Pro Glu Arg Gin Phe Val Gin Leu Gly Asp Glu Ala 

1335 1390 1395 

tgg etg gtg gca tgt gee tgg ccc ccg ttc ccc tac cgc tac acc 423 9 

Trp Leu Val Ala Cys Ala Trp Pro Pro Phe Pro Tyr Arg Tyr Thr 

1400 1405 1410 

tgg gac ttt ggc acc gag gaa gec gec ccc acc cgt gec agg ggc 42 84 

Trp Asp Phe Gly Thr Glu Glu Ala Ala Pro Thr Arg Ala Arg Gly 

1415 1420 1425 

cct gag gtg acg ttc ate tac cga gac cca ggc tec tat ett gtg 4 32 9 

Pro Glu Val Thr Phe lie Tyr Arg Asp Pro Gly Ser Tyr Leu Val 

1430 1435 1440 

aca gtc acc gcg tec aac aac: ate tct get gec aat gac tea gec 4374 

Thr Val Thr Ala Ser Asn Asn lie Ser Ala Ala Asn Asp Ser Ala 

1445 1450 1455 

ctg gtg gag gtg cag gag ccc gtg ctg gtc acc age ate aag gtc 4419 

Leu Val Glu Val Gin Glu Pro Val Leu Val Thr Ser lie Lys Val 

1460 1465 1470 

aat ggc tec ct t ggg ctg gag ctg cag cag ccg tac ctg ttc tct 4464 

Asn Gly Ser Leu Gly Leu Glu Leu Gin Gin Pro Tyr Leu Phe Ser 

1475 1480 1485 

9 ct gtg ggc cgt ggg cgc ccc gee age tac ctg tgg gat ctg ggg 4509 

Ala Val Gly Arg Gly Arg Pro Ala Ser Tyr Leu Trp Asp Leu Gly 

1490 1495 1500 

gac ggt ggg tgg etc gag ggt ccg gag gtc acc cac get tac aac 4 5 54 

Asp Gly Gly Trp Leu Glu Gly Pro Glu Val Thr His Ala Tyr Asn 

15 0 5 1510 1515 

age aca ggt gac ttc acc gtt agg gtg gee ggc tgg aat gag gtg 4599 

Ser Thr Gly Asp Phe Thr Val Arg Val Ala Gly Trp Asn Glu Val 

1520 1525 1530 



age cgc age gag gee tgg etc aat gtg acg gtg aag egg cgc gtg 



4644 
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Ser Arg Ser Glu Ala Trp Leu Asn Val Thr Val Lys Arg Arg Val 

1535 1540 1545 

egg ggg etc gtc gtc aat gea age cgc acg gtg gtg ccc ctg aat 4689 

Arg Gly Leu Val Val Asn Ala Ser Arg Thr Val Val Pro Leu Asn 

1550 1555 1560 

ggg age gtg age ttc age aeg teg ctg gag gee gge agt gat gtg 4734 

Gly Ser Val Ser Phe Ser Thr Ser Leu Glu Ala Gly Ser Asp Val 

1565 1570 1575 

cgc tat tec tgg gtg etc tgt gae cgc cgc acg ccc ate cct ggg 4 77 9 

Arg Tyr Ser Trp Val Leu Cys Asp Arg Cys Thr Pro lie Pro Gly 

1530 1585 1590 

ggt cct ace ate tct tac ace ttc cgc tec gtg gge acc ttc aat 4824 

Gly Pro Thr Tie Ser Tyr Thr Phe Arg Ser Val Gly Thr Phe Asn 

1595 1600 1605 

ate ate gtc acg get gag aac gag gtg ggc tec gee eag gac age 4869 

lie lie Val Thr Ala Glu Asn Glu Val Gly Ser Ala Gin Asp Ser 

1610 1615 1610 

ate ttc gtc cat gtc ctg cag etc ata gag ggg ctg eag gtg gtg 4914 

He Phe Val Tyr Val Leu Gin Leu lie Glu Gly Leu Gin Val Val 

1625 1630 1635 

ggc ggt ggc cgc tac ttc ccc acc aac cac acg gta cag ctg cag 4 95 9 

Gly Gly Gly Arg Tyr Phe Pro Thr Asn His Thr Val Gin Leu Gin 

1640 1645 1650 

gec gtg gtt agg gat ggc acc aac gtc ccc tac age tgg act gec 5 0 04 

Ala Val Val Arg Asp Gly Thr Asn Val Ser Tyr Ser Trp Thr Ala 

1655 1660 1665 

tgg agg gac agg ggc ccg gec ctg gee ggc age ggc aaa ggc ttc 5 04 9 

Trp Arg Asp Arg Gly Pro Ala Leu Ala Gly Ser Gly Lys Gly Phe 

1670 1675 1680 

teg etc acc gtg etc gag gee ggc acc tac cat gtg cag ctg egg 5 0 94 

Ser Leu Thr Val Leu Glu Ala Gly Thr Tyr His Val Gin Leu Arg 

1685 1690 1695 

gee acc aac atg ctg ggc age gec tgg gee gac tgc acc atg gac 513 9 

Ala Thr Asn Met Leu Gly Ser Ala Trp Ala Asp Cys Thr Met Asp 

17 0 0 17 0 5 1710 

ttc gtg gag cct gtg ggg tgg ctg atg gtg gec gec tec ccg aac 5184 

Phe Val Glu Pro Val Gly Trp Leu Met Val Ala Ala Ser Pro Asn 

1715 1720 1725 

cca get gec gtc aac aca age gtc acc etc agt gee gag ctg get 522 9 

Pro Ala Ala Val Asn Thr Ser Val Thr Leu Ser Ala Glu Leu Ala 

1730 17 3 5 174 0 

99^ ggc agt ggt gtc gta tac act tgg tec ttg gag gag ggg ctg 5274 

Gly Gly Ser Gly Val Val Tyr Thr Trp Ser Leu Glu Glu Gly Leu 

1745 1750 1755 

age tgg gag acc tec gag cca ttt acc acc cat age ttc ccc aca 5319 

Ser Trp Glu Thr Ser Glu Pro Phe Thr Thr His Ser Phe Pro Thr 
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1760 1765 1770 

ccc ggc ctg cac ttg gtc acc atg acg gca ggg aac ccg ctg ggc 5364 

Pro Gly Leu His Leu Val Thr Met Thr Ala Gly Asn Pro Leu Gly 
1775 1780 1785 

tea gec aac gec acc gtg gaa gtg gat gtg cag gtg cct gtg agt 5409 

Ser Ala Asn Ala Thr Val Glu Val Asp Val Gin Val Pro Val Ser 
1790 1795 1800 

ggc etc age ate agg gec age gag ccc gga ggc age ttc gtg gcg 5454 

Gly Leu Ser lie Arg Ala Ser Glu Pro Gly Gly Ser Phe Val Ala 
1805 1810 1815 

gec ggg tec tct gtg ccc ttc tgg ggg eag ctg gee acg ggc acc 5499 

Ala Gly Ser Ser Val Pro Phe Trp Gly Gin Leu Ala Thr Gly Thr 
18 2 0 1825 1830 

aac gtg age tgg tgc tgg get gtg ccc ggc ggc age age aag cgt 5544 

Asn Val Ser Trp Cys Trp Ala Val Pro Gly Gly Ser Ser Lys Arg 
18 35 1840 1845 

ggc cct cat gtc acc atg gtc ttc zcg gat get ggc acc ttc tec 5589 

Gly Pro His Val Thr Met Val Phe Pro Asp Ala Gly Thr Phe Ser 
1850 1855 1860 

ate egg etc aat gec tec aac gca gtc age tgg gtc tea gee acg 5 634 

He Arg Leu Asn Ala Ser Asn Ala Val Ser Trp Val Ser Ala Thr 
1865 1870 1875 

cac aac etc acg gcg gag gag ccc ate gtg ggc ctg gtg ctg tgg 5679 

Tyr Asn Leu Thr Ala Glu Glu Pro lie Val Gly Leu Val Leu Trp 
1880 1835 1890 

gec age age aag gtg gtg gcg ccc ggg cag ctg gtc cat ttt cag 5724 

Ala Ser Ser Lys Val Val Ala Pro Gly Gin Leu Val His Phe Gin 
1895 1900 1905 

ate ctg ctg get gec ggc tea get gtc acc ttc cgc eta cag gtc 5769 

lie Leu Leu Ala Ala Gly Ser Ala Val Thr Phe Arg Leu Gin Val 
1910 1915 1920 

99 c 999 9 CC aac ccc 9 a 9 9^9 ctc ccc 999 ccc c 9 t ttc tcc cac 5814 

Gly Gly Ala Asn Pro Glu Val Leu Pro Gly Pro Arg Phe Ser His 
1925 1930 1935 

age ttc ccc cgc gtc gga gac cac gtg gtg age gtg egg ggc aaa 5859 

Ser Phe Pro Arg Val Gly Asp His Val Val Ser Val Arg Gly Lys 
1940 1945 1950 

aac cac gtg age tgg gec cag gcg cag gtg cgc ate gtg gtg ctg 5904 

Asn His Val Ser Trp Ala Gin Ala Gin Val Arg lie Val Val Leu 
1955 1960 1965 

gag gec gtg agt ggg ctg cag gtg ccc aac tgc tgc gag zct ggc 5949 

Glu Ala Val Ser Gly Leu Gin Val Pro Asn Cys Cys Glu Pro Gly 
1970 1975 1980 

ate gec acg ggc act gag agg aac ttc aca gec cgc gtg cag cgc 5 9 94 

lie Ala Thr Gly Thr Glu Arg Asn Phe Thr Ala Arg Val Gin Arg 
1985 1990 1995 
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ggc tct egg gtc gec tac gec tgg tac ttc teg ctg cag aag gtc 6039 

Gly Ser Arg Val Ala Tyr Ala Trp Tyr Phe Ser Leu Gin Lys Val 
2000 2 0 05 2010 

cag ggc gac teg ctg gtc ate ctg teg ggc cgc gac gtc acc tac 6084 

Gin Gly Asp Ser Leu Val Tie Leu Ser Gly Arg Asp Val Thr Tyr 
2015 2020 2025 

acg ccc gtg gec gcg ggg ctg ttg gag ate cag gtg cgc gec ttc 6129 

Thr Pro Val Ala Ala Gly Leu Leu Glu lie Gin Val Arg Ala Phe 
2030 2035 2040 

aac gec ctg ggc agt gag aac cgc acg ctg gtg ctg gag gtt cag 6174 

Asn Ala Leu Gly Ser Glu Asn Arg Thr Leu Val Leu Glu Val Gin 
2045 2050 2055 

gac gec gtc cag tat gtg gec ctg cag age ggc ccc tgc ttc acc 6219 

Asp Ala Val Gin Tyr Val Ala Leu Gin Ser Gly Pro Cys Phe Thr 
2 0 6 0 2 0 6 5 2 0 7 0 

aac cgc teg gcg cag ttt gag gec gec acc age ccc age ccc egg 62 64 

Asn Arg Ser Ala Gin Phe Glu Ala Ala Thr Ser Pro Ser Pro Arg 
2075 2080 2085 

cgt gtg gec tac cac tgg gac ttt ggg gat ggg teg cca ggg cag 63 09 

Arg Val Ala Tyr His Trp Asp Phe Gly Asp Gly Ser Pro Gly Gin 
2090 2095 2100 

gac aca gat gag ccc agg gec gag cac tec tac ctg agg ccc ggg 6 3 54 

Asp Thr Asp Glu Pro Arg Ala Glu His Ser Tyr Leu Arg Pro Gly 
2 105 2110 2 115 

gac tac cgc gtg cag gtg aac gec tec aac ctg gtg age ttc ttc 6 3 99 

Asp Tyr Arg Val Gin Val Asn Ala Ser Asn Leu Val Ser Phe Phe 
2120 2125 2130 

gtg gcg cag gec acg gtg acc gtc cag gtg ctg gec tgc egg gag 6444 

Val Ala Gin Ala Thr Val Thr Val Gin Val Leu Ala Cys Arg Glu 
2135 2140 2145 

ccg gag gtg gac gtg gtc ctg ccc ctg cag gtg ctg atg egg cga 648 9 

Pro Glu Val Asp Val Val Leu Pro Leu Gin Val Leu Met Arg Arg 
2150 2155 2160 

tea cag cgc aac tac ttg gag gec :ac gtt gac ctg cgc gac tgc 6534 

Ser Gin Arg Asn Tyr Leu Glu Ala His Val Asp Leu Arg Asp Cys 
2165 2170 2175 

gtc acc tac cag act gag tac cgc tgg gag gtg tat cgc acc gec 6579 

Val Thr Tyr Gin Thr Glu Tyr Arg Trp Glu Val Tyr Arg Thr Ala 
2 18 0 218 5 2 1 9 0 

age tgc cag egg ccg ggg zgc :ca gcg cgt gtg gec ctg ccc ggc 6624 

Ser Cys Gin Arg Pro Gly Arg Pro Ala Arg Val Ala Leu Pro Gly 
2 195 2200 2205 



gtg gac gtg age egg cct egg ctg gtg ctg ccg egg ctg gcg ctg 
Val Asp Val Ser Arg Pro Arg Leu Val Leu Pro Arg Leu Ala Leu 
2210 2215 2220 



6669 
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cct gtg ggg cac tac tgc ttt gtg ttt gtc gtg tea ttt ggg gac 6714 

Pro Val Gly His Tyr Cys Phe Val Phe Val Val Ser Phe Gly Asp 
2225 2230 2235 

acg cca ctg aca cag age ate cag gec aat gtg acg gtg gec ccc 6759 

Thr Pro Leu Thr Gin Ser lie Gin Ala Asn Val Thr Val Ala Pro 
2240 2245 2250 

gag cgc ctg gtg ccc ate att gag ggt ggc tea tac cgc gtg tgg 6804 

Glu Arg Leu Val Pro He He Glu Gly Gly Ser Tyr Arg Val Trp 
2255 2260 2265 

tea gac aca egg gac ctg gtg etg gat ggg age gag tec tac gac 684 3 

Ser Asp Thr Arg Asp Leu Val Leu Asp Gly Ser Glu Ser Tyr Asp 
2270 2275 2280 

ccc aac ctg gag gac ggc gac cag acg ccg etc agt ttc cac tgg 68 94 

Pro Asn Leu Glu Asp Gly Asp Gin Thr Pro Leu Ser Phe His Trp 
2265 2290 2295 

gee tgt gtg get teg aca cag agg gag get ggc ggg tgt gcg ctg 6 93 9 

Ala Cys Val Ala Ser Thr Gin Arg Glu Ala Gly Gly Cys Ala Leu 
2300 2305 2310 

aac ttt ggg ccc cgc ggg age age acg gtc ace att cca egg gag 6 9 84 

Asn Phe Gly Pro Arg Gly Ser Ser Thr Val Thr He Pro Arg Glu 
2 315 2 3 2 0 2 3 2 5 

egg ctg gcg get ggc gtg gag tac acc ttc age ctg ace gtg tgg 702 9 

Arg Leu Ala A La Gly Val Glu Tyr Thr Phe Ser Leu Thr Val Trp 
23 3 0 2 3 35 2340 

aag gec ggc cgc aag gag gag gee acc aac cag acg gtg ctg ate 7 074 

Lys Ala Gly Arg Lys Glu Glu Ala Thr Asn Gin Thr Val Leu He 
2345 2350 2355 

egg agt ggc egg gtg ccc att gtg tec ttg gag tgt gtg tec tgc 7119 

Arg Ser Gly Arg Val Pro He Val Ser Leu Glu Cys Val Ser Cys 
2360 2365 2370 

aag gea cag gec gtg tac gaa gtg age cgc age tec tac gtg tac 7164 

Lys ALa Gin ALa Val Tyr Glu Val Ser Arg Ser Ser Tyr Val Tyr 
2375 2380 2385 

ttg gag ggc cgc tgc etc aat tgc age age ggc tee aag cga ggg 72 0 9 

Leu Glu Gly Arg Cys Leu Asn Cys Ser Ser Gly Ser Lys Arg Gly 
2390 2395 2400 

egg tgg get gea egt acg ttc age aac aag acg ctg gtg ctg gat 72 54 

Arg Trp Ala Ala Arg Thr Phe Ser Asn Lys Thr Leu Val Leu Asp 
2405 2410 2415 

gag acc ac: aca tec acg ggc agt gea ggc atg cga ctg gtg ctg 7299 

Glu Thr Thr Thr Ser Thr Gly Ser Ala Gly Met Arg Leu Val Leu 
2420 2425 2430 

egg egg ggc gtg etg egg gac ggc gag gga tac acc ttc acg etc 7344 

Arg Arg Gly Val Leu Arg Asp Gly Glu Gly Tyr Thr Phe Thr Leu 
2435 2440 2445 

acg gtg ctg ggc cgc tct ggz gag gag gag ggc tgc gee tee ate 7389 
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Thr Val Leu Gly Arg Ser Gly Glu Glu Glu Gly Cys Ala Ser lie 
2 4 50 2455 2 4 60 

cgc ccg tec ccc aac cgc ccg ccg ctg ggg ggc let tgc cgc etc 7434 

Arg Leu Ser Pro Asn Arg Pro Pro Leu Gly Gly Ser Cys Arg Leu 
2465 2470 2475 

ttc cca ctg ggc get gtg cac gec etc acc ace aag gtg cac ttc 7473 

Phe Pro Leu Gly Ala Val His Ala Leu Thr Thr Lys Val His Phe 
2480 2485 2490 

gaa tgc acg ggc tgg cat gac gcg gag gat get ggc gee ccg ctg 7524 

Glu Gys Thr Gly Trp His Asp Ala Glu Asp Ala GLy Ala Pro Leu 
2495 2500 2505 

gtg tac gec ctg ctg ctg egg cgc tgt cgc cag ggc cac tgc gag 756 9 

Val Tyr Ala Leu Leu Leu Arg Arg Cys Arg Gin Gly His Cys Glu 
2 510 2515 2 52 0 

gag ttc tgt gtc tac aag ggc age etc tec age tac gga gee gtg 7614 

Glu Phe Cys Val Tyr Lys Gly Ser Leu Ser Ser Tyr Gly Ala Val 
2525 2530 2535 

ctg ccc ccg ggt ttc agg cca cac ttc gag gtg ggc ctg gec gtg 765 9 

Leu Pro Pro Gly Phe Arg Pro His Phe Glu Val GLy Leu Ala Val 
2540 2545 2550 

gtg gtg cag gac cag ctg gga gec get gtg gtc gee etc aac agg 7704 

Val Val Gin Asp Gin Leu Gly Ala Ala Val Val Ala Leu Asn Arg 
2555 2560 2565 

tct ttg gec ate acc etc cca gag ccc aac ggc age gca acg ggg 774 9 

Ser Leu Ala lie Thr Leu Pro Glu Pro Asn Gly Ser Ala Thr Gly 
2570 2575 2580 

etc aea gtc tgg ctg cac ggg etc acc get agt gtg etc cca ggg 7794 

Leu Thr Val Trp Leu His GLy Leu Thr Ala Ser Val Leu Pro Gly 
2585 2590 2595 

ctg ctg egg cag gee gat ccc cag cac gtc ate gag tac teg ttg 783 9 

Leu Leu Arg Gin Ala Asp Pro Gin His Val lie Glu Tyr Ser Leu 
26 0 0 2605 2610 

gee ctg gtc acc gtg ctg aac gag tac gag egg gec ctg gac gtg 78 84 

Ala Leu Val Thr Val Leu Asn Glu Tyr Glu Arg ALa Leu Asp Val 
2615 2620 2625 

gcg gea gag ccc aag cac gag egg cag cac cga gec cag ata cgc 7 92 9 

Ala ALa Glu Pro Lys His Glu Arg Gin His Arg Ala Gin lie Arg 
2630 2635 2640 

aag aac ate acg gag act ctg gtg tec ctg agg gtc cac act gtg 7974 

Lys Asn lie Thr Glu Thr Leu Val Ser Leu Arg Val His Thr Val 
2 6 4 5 2 6 5 0 2 6 5 5 

gat gac ate cag cag ate get get gcg ctg gec cag tgc atg ggg 8019 

Asp Asp lie Gin Gin lie Ala Ala Ala Leu Ala Gin Cys Met Gly 
2660 2665 2670 

ccc age agg gag etc gta tgc cgc teg tgc ctg aag cag acg ctg 8064 

Pro Ser Arg Glu Leu Val Cys Arg Ser Cys Leu Lys Gin Thr Leu 
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2675 2680 2685 

cac aag ctg gag gcc atg atg etc ate ctg cag gca gag acc acc 8109 

His Lys Leu Glu Ala Met Met Leu lie Leu Gin Ala Glu Thr Thr 
2690 26 9 5 2700 

9 C 9 99 c acc gtg ac 9 ccc acc 9 CC atc 99 a 9 ac a 9 c atc ctc aac 8154 

Ala Gly Thr Val Thr Pro Thr Ala lie Gly Asp Ser lie Leu Asn 
2 7 0 5 2 710 2 7 15 

atc aca gga gac etc atc cac etg gcc age teg gae gtg egg gca 8199 

ILe Thr Gly Asp Leu lie His Leu Ala Ser Ser Asp Val Arg Ala 
2720 2725 2730 

cea eag ece tea gag etg gga gcc gag tea cca tee egg atg gtg 8244 

Pro Gin Pro Ser Glu Leu Gly Ala Glu Ser Pro Ser Arg Met Val 
;.735 2740 2745 

geg tec cag gcc tae aac etg acc tct gcc etc atg cgc atc etc 8289 

Ala Ser Gin Ala Tyr Asn Leu Thr Ser Ala Leu Met Arg lie Leu 
: 7 5 0 2 7 5 5 2 7 6 0 

atg cgc tee cgc gtg etc aac gag gag ccc ctg aeg ctg gcg ggc 83 34 

Met Arg Ser Arg Val Leu Asn Glu Glu Pro Leu Thr Leu Ala Gly 
2765 2770 2775 

gag gag ate gtg gcc cag ggc aag cgc teg gac ceg egg age ctg 8379 

Glu Glu lie Val Ala Gin Gly Lys Arg Ser Asp Pro Arg Ser Leu 
2780 2785 2790 

■etg tgc tat ggc ggc gcc cca ggg cct ggc tgc cac ttc tec atc 8424 

Leu Oys Tyr Gly Gly Ala Pro Gly Pro Gly Cys His Phe Ser lie 
2795 2800 2805 

ccc gag get ttc age ggg gee etg gee aac etc agt gac gtg gtg 84 6 9 

Pro Glu Ala Phe Ser Gly Ala Leu Ala Asn Leu Ser Asp Val Val 
2810 2815 2820 

eag etc atc ttt ctg gtg gac tec aat ccc ttt ece ttt ggc tat 8514 

Gin Leu lie Phe Leu Val Asp Ser Asn Pro Phe Pro Phe Gly Tyr 
2825 28 3 0 2 8 35 

atc age aac tae ace gtc tee acc aag gtg gee teg atg gca ttc 855 9 

lie Ser Asn Tyr Thr Val Ser Thr Lys Val Ala Ser Met Ala Phe 
2840 2645 2850 

cag aca cag gcc ggc gcc cag atc ccc atc gag egg ctg gcc tea 8 6 04 

Gin Thr Gin Ala Gly Ala Gin lie Pro lie Glu Arg Leu Ala Ser 
2855 2860 2865 

gag cgc gee atc ace gtg aag gtg ccc aac aac teg gac tgg get 8 64 9 

Glu Arg Ala lie Thr Val Lys Val Pro Asn Asn Ser Asp Trp Ala 
2870 2 3 7 5 2830 

gcc egg ggc cac cgc age tec gcc aac tec gee aac tec gtt gtg 8694 

Ala Arg Gly His Arg Ser Ser Ala Asn Ser Ala Asn Ser Val Val 
2885 2890 2895 

gtc eag ccc cag gee tec gtc ggt get gtg gtc acc ctg gac age 873 9 

Val Gin Pro Gin Ala Ser Val Gly Ala Val Val Thr Leu Asp Ser 
2900 2905 2910 
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age aac cct gcg gec ggg ctg cat ctg cag etc aac tat acg ctg 8784 

Ser Asn Pro Ala Ala Gly Leu His Leu Gin Leu Asn Tyr Thr Leu 
2915 2920 2925 

ctg gac ggc cac tac ctg tct gag gaa cct gag ccc tac ctg gca 8829 

Leu Asp Gly His Tyr Leu Ser Glu Glu Pro Glu Pro Tyr Leu Ala 
2 9 30 2 93 5 2 94 0 

gtc tac eta cac teg gag ccc egg ccc aat gag cac aac tgc teg 8 8 74 

Val Tyr Leu His Ser Glu Pro Arg Pro Asn Glu His Asn Cys Ser 
2945 2950 2955 

get age agg agg ate cgc cca gag tea etc cag ggt get gac cac 8 919 

Ala Ser Arg Arg lie Arg Pro Glu Ser Leu Gin Gly Ala Asp His 
2960 2965 2 97 0 

egg eee tac acc ttc ttc att tec ecg ggg age aga gae cca gcg 8 964 

Arg Pro Tyr Thr Phe Phe lie Ser Pro Gly Ser Arg Asp Pro Ala 

2 975 2 98 0 2 98 5 

ggg agt tac cat ctg aac etc :cc age eac ttc cgc tgg teg gcg 9009 

Gly Ser Tyr His Leu Asn Leu Ser Ser His Phe Arg Trp Ser Ala 
2990 2995 3000 

ctg eag gtg tec gtg ggc ctg tac acg tec ctg tge cag tac ttc 9054 

Leu Gin Val Ser Val Gly Leu Tyr Thr Ser Leu Cys Gin Tyr Phe 
3005 3010 3015 

age gag gag gac atg gtg tgg egg aca gag ggg ctg ctg ccc ctg 90 9 9 

Ser Glu Glu Asp Met Val Trp Arg Thr Glu Gly Leu Leu Pro Leu 
3020 3025 3030 

gag gag ace teg ccc cgc cag gec gtc tgc etc ace cgc cac etc 9144 

Glu Glu Thr Ser Pro Arg Gin Ala Val Cys Leu Thr Arg His Leu 
3035 3040 3045 

ace gee ttc ggc gee age etc ttc gtg ccc cca age cat gtc cgc 918 9 

Thr Ala Phe Gly Ala Ser Leu Phe Val Pro Pro Ser His Val Arg 
3050 3055 3060 

ttt gtg ttt cct gag ccg aca gcg gat gta aac tac ate gtc atg 9234 

Phe Val Phe Pro Glu Pro Thr Ala Asp Val Asn Tyr He Val Met 
3065 3070 3075 

ctg aea tgt get gtg tgc ctg gtg acc tac atg gtc atg gee gee 92 7 9 

Leu Thr Cys Ala Val Cys Leu Val Thr Tyr Met Val Met Ala Ala 

3 0 8 0 3 0 8 5 3 0 9 0 

ate ctg eac aag ctg gac cag ttg gat gec age egg ggc cgc gec 93 24 

lie Leu His Lys Leu Asp Gin Leu Asp Ala Ser Arg Gly Arg Ala 

3 0 95 3100 3 105 

ate cct ttc tgt ggg eag egg ggc cgc ttc aag tac gag ate etc 93 6 9 

lie Pro Phe Cys Gly Gin Arg Gly Arg Phe Lys Tyr Glu lie Leu 
3110 3115 3120 

gtc aag aca ggc tgg ggc egg ggc tea ggt acc acg gee cac gtg 9414 

Val Lys Thr Gly Trp Gly Arg Gly Ser Gly Thr Thr Ala His Val 
3125 3130 3135 
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ggc ate 
Gly He 
3140 



atg ctg tat 
Met Leu Tyr 



ggg gtg 
Gly Val 
3145 



gac age egg age 
Asp Ser Arg Ser 



gge 
Gly 
3150 



cac egg eae 
His Arg His 



9459 



ctg gac 
Leu Asp 
3155 



gge gac aga 
Gly Asp Arg 



gee tte 
Ala Phe 
3160 



:ac ege aac age 
His Arg Asn Ser 



ctg 
Leu 
3165 



gae ate tte 
Asp lie Phe 



9504 



egg ate 
Arg He 
3170 



gee ace ccg 
Ala Thr Pro 



cac age 
His Ser 
3175 



:tg ggt age gtg 
_,eu Gly Ser Val 



tgg 
Trp 
3 180 



aag ate ega 
Lys lie Arg 



9549 



gtg tgg 
Val Trp 
3185 



cac gae aac 
His Asd Asn 



aaa ggg 
Lys Gly 
319 0 



:tc age :ct gee 
jeu Ser Pro Ala 



tgg 
Trp 
3 195 



tte etg eag 
Phe Leu Gin 



9594 



cac gtc 
His Val 
32 00 



ate gte agg 
He Val Arg 



gar ctg 
Asp Leu 
3 2 0 5 



eag acg gea ege 
Gin Thr Ala Arg 



Ser 
3210 



gee etc tte 
Ala Phe Phe 



963 9 



ctg gtc 
Leu Val 
3215 



aat gae tgg 
Asn Asp Trp 



ct: teg 
Leu Ser 
3 2 2 0 



gtg gag aeg gag 
Val Giu Thr Glu 



gee 
Ai. a 
3 2 2 5 



aae ggg gge 
Asn Gly Gly 



9684 



ctg gtg 
Leu Val 
3230 



gag aag gag 
Glu Lys Glu 



gtg ctg 
Val Leu 
3 2 3 5 



gee gcg age gae 
Ala Ala Ser Asp 



gea 
Ala 
3140 



gec ett ttg 
Ala Leu Leu 



9729 



cgc tte 
Arg Phe 
3245 



egg ege ctg 
Arg Arg Leu 



ctg gtg 
Leu Val 
3 2 5 0 



get gag etg eag 
Ala Glu Leu Gin 



egt 
Arg 
3255 



gge tte ttt 
Gly Phe Phe 



9774 



gac aag 
Asp Lys 
3260 



cae ate tgg 
His He Trp 



etc tee 
Leu Ser 
3265 



ata tgg gae egg 
He Trp Asp Arg 



eeg 
Pro 
3270 



ect egt age 
Pro Arg Ser 



9819 



egt tte 
Arg Phe 
3275 



act ege ate 
Thr Arg He 



cag agg 
Gin Arg 
3280 



gec ace tge tgc 
Ala Thr Cys Gys 



gtt 
Val 
3285 



etc etc ate 
Leu Leu He 



9864 



tgc etc 
Cys Leu 
3290 



tte ctg ggc 
Phe Leu Gly 



gee aae 
Ala Asn 
3295 



gec gtg tgg tac 
Ala Val Trp Tyr 



gag 

G ly 
3 3 00 



get gtt gge 
Ala Val Gly 



9909 



gac tct 
Asp Ser 
3305 



gee tae age 
Ala Tyr Ser 



acg ggg 
Thr Gly 
33 10 



eat gtg tee agg 
His Val Ser Arg 



ctg 
Leu 
3315 



age ecg etg 
Ser Pro Leu 



9954 



age gte 
Ser Val 
3320 



gae aca gtc 
Asp Thr Val 



get gtt 
Ala Val 
3 315 



ggc etg gtg tee 
Gly Leu Val Ser 



age 
Ser 
33 30 



gtg gtt gte 
Val Val Val 



9999 



tat cce 
Tyr Pro 
3335 



gte tae ctg 
Val Tyr Leu 



gee ate 
Ala He 
3340 



ett ttt etc tte 
Leu Phe Leu Phe 



egg 
Arg 
3 34 5 



atg tee egg 
Met Ser Arg 



10044 



age aag 
Ser Lys 
3350 



gtg get ggg 
Val Ala Gly 



age ccg 
Ser Pro 
3355 



age ece aea ect 
Ser Pro Thr Pro 



gee 
Ala 
3360 



ggg eag eag 
Gly Gin Gin 



10089 



gtg ctg gae ate gae age tge etg gae teg tee gtg etg gae age 



1 C 1 3 4 
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Val Leu Asp 
3365 

tec ttc etc 
Ser Phe Leu 
3380 

gga cag atg 
Gly Gin Met 
3395 

gtg tgc tgg 
Val Cys Trp 
3 410 

etc agt gac 
Leu Ser Asp 
3 4 2 5 

egg ggc cag 
Arg Gly Gin 
34 4 0 

tec etg gee 
Ser Leu Ala 
3455 

gat gaa gac 
Asp GLu Asp 
3470 

cca gee cct 
Pro Ala Pro 
3485 

age etg tec 
Ser Leu Ser 
3 5 00 

cag agg etg 
Gin Arg Leu 
3515 

gaa cag ccc 
Glu Gin Pro 
3 530 

ggt etg egg 
Gly Leu Arg 
3545 

cac ggg etc 
His Gly Leu 
3560 

Ggg tgg gtg 
Gly Trp Val 
3575 

etc etg tec 
Leu Leu Ser 



lie Asp Ser 



acg ttc tea 
Thr Phe Ser 



aag agt gac 
Lys Ser Asp 



ccc tee ggc 
Pro Ser Gly 



ccg tee att 
Pro Ser lie 



gcg ggc cat 
Ala Gly His 



age ccc tac 
Ser Pro Tyr 



etg ate cag 
Leu lie Gin 



ace eaa gac 
Thr Gin Asp 



age act cct 
Ser Thr Pro 



ggg gag etg 
Gly Glu Leu 



cag gca gcg 
Gin Ala Ala 



aag ege etg 
Lys Arg Leu 



age etg etc 
Ser Leu Leu 



ggt gcg age 
Gly Ala Ser 



age age gee 
Ser Ser Ala 



Cys Leu Asp 
3370 

ggc etc eac 
Gly Leu His 
3385 

ttg ttt etg 
Leu Phe Leu 
3400 

gag gga acg 
Glu Gly Thr 
3415 

gtg ggt age 
Val Gly Ser 
3430 

ggg etg ggc 
Gly Leu Gly 
3445 

teg cct gec 
Ser Pro Ala 
3460 

cag gte ett 
Gin Val Leu 
3475 

aec cac atg 
Thr His Met 
3490 

ggg gag aag 
Gly Glu Lys 
3505 

ggg cca ccc 
Gly Pro Pro 
3520 

agg etg tec 
Arg Leu Ser 
3535 

etg ccg gee 
Leu Pro Ala 
3550 

etg gtg get 
Leu Val Ala 
3565 

ttc ccc ccg 
Phe Pro Pro 
3580 

age ttc etg 
Ser Phe Leu 



Ser Ser Val 
3375 

get gag cag 
Ala Glu Gin 
3 3 90 

gat gat tct 
Asp Asp Ser 
3405 

etc agt tgg 
Leu Ser Trp 
3420 

aat etg egg 
Asn Leu Arg 
3435 

cca gag gag 
Pro Glu Glu 
3450 

aaa tec ttc 
Lys Ser Phe 
3465 

gee gag ggg 
Ala Glu Gly 
3480 

gaa acg gac 
Glu Thr Asp 
3495 

aca gag acg 
Thr Glu Thr 
3510 

age cca ggc 
Ser Pro Gly 
3525 

agg aca gga 
Arg Thr Gly 
3540 

tgg tgt gee 
Trp Cys Ala 
3555 

gtg get gtg 
Val Ala Val 
3570 

ggc gtg agt 
Gly Val Ser 
3585 

gec tea ttc 
Ala Ser Phe 



Leu Asp Ser 



gee ttt gtt 
Ala Phe Val 



aag agt etg 
Lys Ser Leu 



ccg gac etg 
Pro Asp Leu 



cag etg gca 
Gin Leu Ala 



gac ggc ttc 
Asp Gly Phe 



tea gca tea 
Ser Ala Ser 



gtc age age 
Val Ser Ser 



etg etc age 
Leu Leu Ser 



etg gcg etg 
Leu Ala Leu 



etg aac tgg 
Leu Asn Trp 



etg gtg gag 
Leu Val Glu 



tec etg gee 
Ser Leu Ala 



get gte tea 
Ala Val Ser 



gtt gcg tgg 
Val Ala Trp 



etc ggc tgg 
Leu Gly Trp 



10179 



10224 



10269 



10314 



10 3 5 9 



10404 



10449 



10494 



10539 



105S4 



10629 



10674 



10719 



10764 



10809 
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3590 

gag cca ctg 
Glu Pro Leu 
3605 

gcc aag egg 
Ala Lys Arg 
3620 

ccg get gtg 
Pro Ala Val 
3635 

zee cac ggc 
Pro His Gly 
3650 

gtc aag agg 
Val Lys Arg 
3665 

ctt ttt ctg 
Leu Phe Leu 
3680 

tgc cat ggg 
Cys His Gly 
3695 

ctg cac age 
Leu His Ser 
3710 

tgg cca tgg 
Trp Pro Trp 
3725 

cag tee age 
Gin Ser Ser 
3740 

ctg cag gaa 
Leu Gin Glu 
3755 

acg tgc teg 
Thr Cys Ser 
3770 

ggc tgg gag 

Cly Trp Glu 
3735 

gcg ccg gat 
Ala Pro Asp 
3 8 00 



aag gtc ttg 
Lys Val Leu 



ctg cac ccg 
Leu His Pro 



acg cct gtg 
Thr Pro Val 



ttt gca etc 
Phe Ala Leu 



eta cat ggc 
Leu His Gly 



ctg gtg ace 
Leu Val Thr 



cac gcc tac 
His Ala Tyr 



egg gcc ttc 
Arg Ala Phe 



atg gcc cac 
Met Ala His 



cca gag ctg 
Pro Glu Leu 



gca etc tac 
Ala Leu Tyr 



gcc gca gga 
Ala Ala Gly 



agt cct cac 
Ser Pro His 



ctg ctg ggg 
Leu Leu Gly 



3595 

ctg gaa gcc 
Leu Glu Ala 
3610 

gat gaa gat 
Asp Glu Asp 
3625 

age gca cgt 
Ser Ala Arg 
3640 

tte ctg gcc 
Phe Leu Ala 
3 6 55 

atg ctg egg 
Met Leu Arg 
3670 

ctg ctg gcc 
Leu Leu Ala 
3685 

cgt ctg caa 
Arg Leu Gin 
370 0 

ctg gcc ate 
Leu Ala lie 
3715 

gtg ctg ctg 
Val Leu Leu 
3730 

ggg ccc cca 
Gly Pro Pro 
3745 

cca gac cct 
Pro Asp Pro 
3760 

gge ttc age 
Gly Phe Ser 
3775 

aat ggc teg 
Asn Gly Ser 
3 7 90 

gca tgg tee 
Ala Trp Ser 
3 8 05 



3600 

ctg tac ttc 
Leu Tyr Phe 
3615 

gac acc ctg 
Asp Thr Leu 
3630 

gtg ccc cgc 
Val Pro Arg 
3645 

aag gaa gaa 
Lys Glu Glu 
3 66 0 

age etc ctg 
Ser Leu Leu 
3675 

age tat ggg 
Ser Tyr GLy 
3 6 90 

age gcc ate 
Ser Ala lie 
3 7 0 5 

acg egg tet 
Thr Arg Ser 
3720 

ccc tac gtc 
Pro Tyr Val 
3735 

egg ctg egg 
Arg Leu Arg 
3750 

ccc ggc ccc 
Pro Gly Pro 
3765 

acc age gat 
Thr Ser Asp 
3780 

ggg acg tgg 

Gly Thr Trp 
3795 

tgg ggc tee 
Trp Gly Ser 
38 10 



tea ctg gtg 
Ser Leu Val 



gta gag age 
Val Glu Ser 



gta egg cca 
Val Arg Pro 



gcc cgc aag 
Ala Arg Lys 



gtg tac atg 
Val Tyr Met 



gat gcc tea 
Asp Ala Ser 



aag eag gag 
Lys Gin Glu 



gag gag etc 
Glu Glu Leu 



cac ggg aac 
His Gly Asn 



cag gtg egg 
Gin Val Arg 



agg gtc cac 
Arg Val His 



tac gac gtt 
Tyr Asp Val 



gcc tat tea 

Ala Tyr Ser 



tgt gcc gtg 
Cys Ala Val 



10854 



10899 



10944 



10989 



11034 



11079 



11124 



1116 9 



11214 



11259 



11304 



11349 



11394 



114 3 9 



tat gae age ggg gge tac gtg cag gag ctg ggc ctg age ctg gag 
Tyr Asp Ser Gly Gly Tyr Val Gin Glu Leu Gly Leu Ser Leu Glu 
3815 3820 3825 



11484 
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gag age cgc gac egg ctg cgc 
Glu Ser Arg Asp Arg Leu Arg 
3830 3835 



ttc ctg cag ctg cac 
Phe Leu Gin Leu His 
3 84 0 



aac tgg ctg 
Asn Trp Leu 



11529 



gac aac agg age cgc get gtg 
Asp Asn Arg Ser Arg Ala Val 
3845 3850 



ttc ctg gag etc acg 
Phe Leu Glu Leu Thr 
3855 



cgc tac age 
Arg Tyr Ser 



11574 



ccg gee gtg ggg ctg cac gec 
Pro Ala Val Gly Leu His Ala 
3860 3865 



gee gtc acg ctg cgc 
Ala Val Thr Leu Arg 
3870 



etc gag ttc 
Leu Glu Phe 



11619 



ccg gcg gec ggc cgc gec ctg 
Pro Ala Ala Gly Arg Ala Leu 
3875 3880 



gec gec etc age gtc 
Ala Ala Leu Ser Val 
3885 



cgc ccc ttt 
Arg Pro Phe 



11664 



gcg ctg cgc cgc etc age gcg 
Ala Leu Arg Arg Leu Ser Ala 
3890 3895 



ggc etc teg ctg cct 
Gly Leu Ser Leu Pro 
3 9 0 0 



ctg etc ace 
Leu Leu Thr 



117 0 9 



teg gtg tgc ctg ctg ctg ttc 
Ser Val Cys Leu Leu Leu Phe 
3905 3910 



gee gtg cac ttc gec 
Ala Val His Phe Ala 
3915 



gtg gec gag 
Val Ala Glu 



11754 



gee cgt act tgg cac agg gaa 
Ala Arg Thr Trp His Arg Glu 
3920 3925 



ggg cgc tgg cgc gtg 
Gly Arg Trp Arg Val 
39 30 



( "tg egg etc 
Leu Arg Leu 



11799 



gga gee tgg gcg egg tgg ctg 
Gly Ala Trp Ala Arg Trp Leu 
3935 3940 



ctg gtg gcg ctg acg 
Leu Val Ala Leu Thr 
3945 



gcg gec acg 
Ala Ala Thr 



11844 



gca ctg gta cgc etc gee cag 
Ala Leu Val Arg Leu Ala Gin 
3950 3955 



ctg ggt gee get gac 
Leu Gly Ala Ala Asp 
3960 



cgc cag tgg 
Arg Gin Trp 



11889 



ace cgt ttc gtg cgc ggc cgc 
Thr Arg Phe Val Arg Gly Arg 
3965 3970 



ccg cgc cgc ttc act 
Pro Arg Arg Phe Thr 
3975 



age ttc gac 
Ser Phe Asp 



11934 



cag gtg gcg cac gtg age tec 
Gin Val Ala His Val Ser Ser 
3980 3985 



gca gee cgt ggc ctg 
Ala Ala Arg Gly Leu 
3 9 90 



gcg gec teg 
Ala Ala Ser 



11979 



ctg etc ttc ctg ctt ttg gtc 
Leu Leu Phe Leu Leu Leu Val 
39 9 5 4000 



aag get gec cag cac 
Lys Ala Ala Gin His 
4005 



gta cgc ttc 
Val Arg Phe 



12024 



gtg cgc cag tgg tec gtc ttt 
Val Arg Gin Trp Ser Val Phe 
4 0 10 4 015 



ggc aag aca tta tgc 
Gly Lys Thr Leu Cys 
4 02 0 



cga get ctg 
Arg Ala Leu 



12069 



cca gag etc ctg ggg gtc ace 
Pro Glu Leu Leu Gly Val Thr 
4 02 5 4 03 0 



ttg ggc ctg gtg gtg 
Leu Gly Leu Val Val 
4 0 3 5 



etc ggg gta 
Leu Gly Val 



12114 



gee tac gee cag ctg gee ate 
Ala Tyr Ala Gin Leu Ala lie 
4040 4045 



ctg etc gtg tct tec 
Leu Leu Val Ser Ser 

4050 



tgt gtg gac 
Cys Val Asp 



12159 
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tec etc tgg age gtg gec cag gec ctg ttg gtg ctg tgc cct ggg 122 04 

Ser Leu Trp Ser Val Ala Gin Ala Leu Leu Val Leu Cys Pro Gly 

4055 4060 4065 

act ggg etc tct acc ctg tgt :ct gec gag tee tgg cac ctg tea 12249 

Thr Gly Leu Ser Thr Leu Cys Pro Ala Glu Ser Trp His Leu Ser 

4070 4 075 4060 

ecc ctg ctg tgt gtg ggg etc tgg gca ctg egg ctg tgg ggc gee 122 94 

Pro Leu Leu Cys Val Gly Leu Trp Ala Leu Arg Leu Trp Gly Ala 

4 0 85 4 030 4 095 

eta egg ctg ggg get gtt att etc cge tgg cgc tac cac gec ttg 12333 

Leu Arg Leu Gly Ala Val lie Leu Arg Trp Arg Tyr His Ala Leu 

4 1 C 0 4 10 5 4110 

cgt gga gag ctg tac egg ccg gec tgg gag ccc cag gac tac gag 12 3 84 

Arg GLy Glu Leu Tyr Arg Pro Ala Trp Glu Pro Gin Asp Tyr Glu 

4115 4120 4125 

atg gtg gag ttg ttc ctg cgc agg ctg cgc etc tgg atg ggc etc 1242 9 

Met Val Glu Leu Phe Leu Arg Arg Leu Arg Leu Trp) Met Gly Leu 

4 130 4 135 414 0 

age aag gtc aag gag ttc cge ca: aaa gte eg: ttc gaa ggg atg 12 4 74 

Ser Lys Val Lys Glu Phe Arg His Lys Va L Arg Phe Glu Gly Met 

4 14 5 4 150 4 155 

gag ccg ctg ccc tct cgc tec tec agg ggc tec aag gta tec ccg 12519 

Glu Pro Leu Pro Ser Arg Ser Ser Arg Gly Ser Lys Val Ser Pro 

4160 4165 4170 

gat gtg ccc oca ccc age get ggc tec gat gec teg cac ccc tec 12 564 

Asp Val Pro Pro Pro Ser Ala Gly Ser Asp Ala Ser His Pro Ser 

4175 4180 4185 

acc tec tec age cag ctg gat ggg ctg age gtg age ctg ggc egg 12609 

Thr Ser Ser Ser Gin Leu Asp Gly Leu Ser Val Ser Leu Gly Arg 

4190 4135 4200 

-tg ggg aca agg tgt gag cct gag ccc tee cgc etc caa gec gtg 12 6 54 

Leu Gly Thr Arg Cys Glu Pro Glu Pro Ser Arg Leu Gin Ala Val 

4205 4210 4215 

ttc gag gee ctg etc acc cag ttt gac cga etc aac cag gec aca 12 6 99 

Phe Glu Ala Leu Leu Thr Gin Phe Asp Arg Leu Asn Gin Ala Thr 

4220 4225 4230 

gag gac gtc tac cag ctg gag cag cag ctg cac age ctg caa ggc 12 744 

Glu Asp Val Tyr Gin Leu Glu Gin Gin Leu His Ser Leu Gin Gly 

4235 4240 4245 

cge agg age age egg geg ccc gec gga tct tec cgt ggc cca tec 1278? 

Arg Arg Ser Ser Arg Ala Pro Ala Gly Ser Ser Arg Gly Pro Ser 

4250 4255 4260 



ccg ggc ctg egg cca gca ctg ccc age cgc ctt gec egg gec agt 
Pro Gly Leu Arg Pro Ala Leu Pro Ser Arg Leu Ala Arg Ala Ser 
4265 4270 4275 



1283^ 



-99 99 t 9^-9 9 ac ct 9 9 CC act 99- ccc a 9 c a 99 aca ccc ctt c 99 



12879 
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Arg Gly Val Asp Leu Ala Thr Gly Pro Ser Arg Thr Pro Leu Arg 

4 28 0 4285 4290 

gcc aag aac aag gtc cac ccc age age act tag 12912 

Ala Lys Asn Lys Val His Pro Ser Ser Thr 

4295 4300 



<210> 2 
<211> 4303 
<212> PRT 

<213> Homo sapiens PKD-1 gene 
<400> 2 

Met Pro Pro Ala Ala Pro Ala Arg Leu Ala Leu Ala Leu Gly Leu Gly 
15 10 15 



Leu Trp Leu Gly Ala Leu Ala Gly Gly Pro Gly Arg Gly Cys Gly Pro 
20 25 30 



Cys Glu Pro Pro Cys Leu Cys Gly Pro Ala Pro Gly Ala Ala Cys Arg 
35 40 45 



Val Asn Cys Ser Gly Arg Gly Leu Arg Thr Leu Gly Pro Ala Leu Arg 
50 55 60 



lie Pro Ala Asp Ala Thr Glu Leu Asp Val Ser His Asn Leu Leu Arg 
65 70 75 80 



Ala Leu Asp Val Gly Leu Leu Ala Asn Leu Ser Ala Leu Ala Glu Leu 
85 90 95 



Asp He Ser Asn Asn Lys lie Ser Thr Leu Glu Glu Gly lie Phe Ala 
100 105 110 



Asn Leu Phe Asn Leu Ser Glu lie Asn Leu Ser Gly Asn Pro Phe Glu 

115 120 125 



Cys Asp Cys Gly Leu Ala Trp Leu Pro Gin Trp Ala Glu Glu Gin Gin 
130 135 140 



Val Arg Val Val Gin Pro Glu Ala Ala Thr Cys Ala Gly Pro Gly Ser 
145 150 155 160 



Leu Ala Gly Gin Pro Leu Leu Gly lie Pro Leu Leu Asp Ser Gly Cys 
165 170 175 



Gly Glu Glu Tyr Val Ala Cys Leu Pro Asp Asn Ser Ser Gly Thr Val 

180 185 19 0 
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Ala Ala Val Ser Phe Ser Ala Ala His Glu Gly Leu Leu Gin Pro Glu 
195 200 205 



Ala Cys Ser Ala Phe Cys Phe Ser Thr Gly Gin Gly Leu Ala Ala Leu 
210 215 220 



Ser Glu Gin Gly Trp Cys Leu Cys Gly Ala Ala Gin Pro Ser Ser Ala 
225 230 235 240 



Ser Phe Ala Cys Leu Ser Leu Cys Ser Gly Pro Pro Ala Pro Pro Ala 
245 250 255 



Pro Thr Cys Arg Gly Pro Thr Leu Leu Gin His Val Phe Pro Ala Ser 
260 265 270 



Pro Gly Ala Thr Leu Val Gly Pro His Gly Pro Leu Ala Ser Gly Gin 
275 280 285 



Leu Ala Ala Phe His lie Ala Ala Pro Leu Pro Val Thr Asp Thr Arg 

290 295 300 



Trp Asp Phe Gly Asp Gly Ser Ala Glu Val Asp Ala Ala Gly Pro Ala 
305 310 315 320 



Ala Ser His Arg Tyr Val Leu Pro Gly Arg Tyr His Val Thr Ala Val 
325 330 335 



Leu Ala Leu Gly Ala Gly Ser Ala Leu Leu Gly Thr Asp Val Gin Val 
340 345 350 



Glu Ala Ala Pro Ala Ala Leu Glu Leu Val Cys Pro Ser Ser Val Gin 
355 360 365 



Ser Asp Glu Ser Leu Asp Leu Ser lie Gin Asn Arg Gly Gly Ser Gly 
370 375 380 



Leu Glu Ala Ala Tyr Ser lie Val Ala Leu Gly Glu Glu Pro Ala Arg 
385 390 395 400 



Ala Val His Pro Leu Cys Pro Ser Asp Thr Glu lie Phe Pro Gly Asn 
405 410 415 



Gly His Cys Tyr Arg Leu Val Val Glu Lys Ala Ala Trp Leu Gin Ala 
420 425 430 
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Gin Glu Gin Cys Gin Ala Trp Ala Gly Ala Ala Leu Ala Met Val Asp 
435 440 445 



Ser Pro Ala Val Gin Arg Phe Leu Val Ser Arg Val Thr Arg Ser Leu 
450 455 460 



Asp Val Trp He Gly Phe Ser Thr Val Gin Gly Val Glu Val Gly Pro 
465 470 475 480 



Ala Pro Gin Gly Glu Ala Phe Ser Leu Glu Ser Cys Gin Asn Trp Leu 
485 490 495 



Pro Gly Glu Pro His Pro Ala Thr Ala Glu His Cys Val Arg Leu Gly 
500 505 510 



Pro Thr Gly Trp Cys Asn Thr Asp Leu Cys Ser Ala Pro His Ser Tyr 
515 520 525 



Val Cys Glu Leu Gin Pro Gly Gly Pro Val Gin Asp Ala Glu Asn Leu 
530 535 540 



Leu Val Gly Ala Pro Ser Gly Asp Leu Gin Gly Pro Leu Thr Pro Leu 
545 550 555 560 



Ala Gin Gin Asp Gly Leu Ser Ala Pro His Glu Pro Val Glu Val Met 
565 570 575 



Val Phe Pro Gly Leu Arg Leu Ser Arg Glu Ala Phe Leu Thr Thr Ala 
580 585 590 



Glu Phe Gly Thr Gin Glu Leu Arg Arg Pro Ala Gin Leu Arg Leu Gin 
595 600 605 



Val Tyr Arg Leu Leu Ser Thr Ala Gly Thr Pro Glu Asn Gly Ser Glu 
610 615 620 



Pro Glu Ser Arg Ser Pro Asp Asn Arg Thr Gin Leu Ala Pro Ala Cys 
625 630 635 640 



Met Pro Gly Gly Arg Trp Cys Pro Gly Ala Asn He Cys Leu Pro Leu 
645 650 655 



Asp Ala Ser Cys His Pro Gin Ala Cys Ala Asn Gly Cys Thr Ser Gly 
660 665 670 
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Pro Gly Leu Pro Gly Ala Pro Tyr Ala Leu Trp Arg Glu Phe Leu Phe 
675 680 685 



Ser Val Pro Ala Gly Pro Pro Ala Gin Tyr Ser Val Thr Leu His Gly 
690 695 700 



Gin Asp Val Leu Met Leu Pro Gly Asp Leu Val Gly Leu Gin His Asp 
705 710 715 720 



Ala Gly Pro Gly Ala Leu Leu His Cys Ser Pro Ala Pro Gly His Pro 
725 730 735 



Gly Pro Arg Ala Pro Tyr Leu Ser Ala Asn Ala Ser Ser Trp Leu Pro 

740 745 750 



His Leu Pro Ala Gin Leu Glu Gly Thr Trp Gly Cys Pro Ala Cys Ala 
755 760 765 



Leu Arg Leu Leu Ala Gin Arg Glu Gin Leu Thr Val Leu Leu Gly Leu 
770 775 780 



Arg Pro Asn Pro Gly Leu Arg Leu Pro Gly Arg Tyr Glu Val Arg Ala 
785 790 795 800 



Glu Val Gly Asn Gly Val Ser Arg His Asn Leu Ser Cys Ser Phe Asp 
805 810 815 



Val Val Ser Pro Val Ala Gly Leu Arg Val lie Tyr Pro Ala Pro Arg 
820 825 830 



Asp Gly Arg Leu Tyr Val Pro Thr Asn Gly Ser Ala Leu Val Leu Gin 
835 340 845 



Val Asp Ser Gly Ala Asn Ala Thr Ala Thr Ala Arg Trp Pro Gly Gly 
850 855 860 



Ser Leu Ser Ala Arg Phe Glu Asn Val Cys Pro Ala Leu Val Ala Thr 
865 870 875 880 



Phe Val Pro Ala Cys Pro Trp Glu Thr Asn Asp Thr Leu Phe Ser Val 
885 890 895 



Val Ala Leu Pro Trp Leu Ser Glu Gly Glu His Val Val Asp Val Val 
900 905 910 



Val Glu Asn Ser Ala Ser Arg Ala Asn Leu Ser Leu Arg Val Thr Ala 
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915 920 925 



Glu Glu Pro lie Cys Gly Leu Arg Ala Thr Pro Ser Pro Glu Ala Arg 
930 935 940 



Val Leu Gin Gly Val Leu Val Arg Tyr Ser Pro Val Val Glu Ala Gly 
945 950 955 960 



Ser Asp Met Val Phe Arg Trp Thr lie Asn Asp Lys Gin Ser Leu Thr 
965 970 975 



Phe Gin Asn Val Val Phe Asn Val lie Tyr Gin Ser Ala Ala Val Phe 
980 985 990 



Lys Leu Ser Leu Thr Ala Ser Asn His Val Ser Asn Val Thr Val As 
995 1000 1005 



Tyr Asn Val Thr Val Glu Arg Met Asn Arg Met Gin Gly Leu Gin 
1010 1015 1020 



Val Ser Thr Val Pro Ala Val Leu Ser Pro Asn Ala Thr Leu Ala 
1025 1030 1035 



Leu Thr Ala Gly Val Leu Val Asp Ser Ala Val Glu Val Ala Phe 
1040 1045 1050 



Leu Trp Thr Phe Gly Asp Gly Glu Gin Ala Leu His Gin Phe Gin 
1055 1060 1065 



Pro Pro Tyr Asn Glu Ser Phe Pro Val Pro Asp Pro Ser Val Ala 
1070 1075 1080 



Gin Val Leu Val Glu His Asn Val Thr His Thr Tyr Ala Ala Pro 
1085 1090 1095 



Gly Glu Tyr Leu Leu Thr Val Leu Ala Ser Asn Ala Phe Glu Asn 
1100 1105 1110 



Leu Thr Gin Gin Val Pro Val Ser Val Arg Ala Ser Leu Pro Ser 
1115 1120 1125 



Val Ala Val Gly Val Ser Asp Gly Val Leu Val Ala Gly Arg Pro 
1130 1135 1140 



Val Thr Phe Tyr Pro His Pro Leu Pro Ser Pro Gly Gly Val Leu 
1145 1150 1155 
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Tyr Thr Trp Asp Phe Gly Asp Gly Ser Pro Val Leu Thr Gin Ser 
1160 1165 1170 



Gin Pro Ala Ala Asn His Thr Tyr Ala Ser Arg Gly Thr Tyr His 
1175 1180 1185 



Val Arg Leu Glu Val Asn Asn Thr Val Ser Gly Ala Ala Ala Gin 
1190 1195 1200 



Ala Asp Val Arg Val Phe Glu Glu Leu Arg Gly Leu Ser Val Asp 
12 0 5 1210 12 15 



Met Ser Leu Ala Val Glu Gin Gly Ala Pro Val Val Val Ser Ala 
1220 1225 1230 



Ala Val Gin Thr Gly Asp Asn lie Thr Trp Thr Phe Asp Met Gly 
12 35 1240 1245 



Asp Gly Thr Val Leu Ser Gly Pro Glu Ala Thr Val Glu His Val 
1250 1255 1260 



Tyr Leu Arg Ala Gin Asn Cys Thr Val Thr Val Gly Ala Gly Ser 
1265 1270 1275 



Pro Ala Gly His Leu Ala Arg Ser Leu His Val Leu Val Phe Val 
1280 1285 1290 



Leu Glu Val Leu Arg Val Glu Pro Ala Ala Cys lie Pro Thr Gin 
1295 1300 1305 



Pro Asp Ala Arg Leu Thr Ala Tyr Val Thr Gly Asn Pro Ala His 
1310 1315 1320 



Tyr Leu Phe Asp Trp Thr Phe Gly Asp Gly Ser Ser Asn Thr Thr 
1325 1330 1335 



Val Arg Gly Cys Pro Thr Val Thr His Asn Phe Thr Arg Ser Gly 

1340 1345 1350 



Thr Phe Pro Leu Ala Leu Val Leu Ser Ser Arg Val Asn Arg Ala 
1355 1360 1365 



His Tyr Phe Thr Ser lie Cys Val Glu Pro Glu Val Gly Asn Val 
1370 1375 1380 
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Thr Leu Gin Pro Glu Arg Gin Phe Val Gin Leu Gly Asp Glu Ala 
1385 1390 1395 



Trp Leu Val Ala Cys Ala Trp Pro Pro Phe Pro Tyr Arg Tyr Thr 
1400 1405 1410 



Trp Asp Phe Gly Thr Glu Glu Ala Ala Pro Thr Arg Ala Arg Gly 
1415 1420 1425 



Pro Glu Val Thr Phe lie Tyr Arg Asp Pro Gly Ser Tyr Leu Val 
1430 1435 1440 



Thr Val Thr Ala Ser Asn Asn lie Ser Ala Ala Asn Asp Ser Ala 
1445 1450 1455 



Leu Val Glu Val Gin Glu Pro Val Leu Val Thr Ser lie Lys Val 
1460 1465 1470 



Asn Gly Ser Leu Gly Leu Glu Leu Gin Gin Pro Tyr Leu Phe Ser 
1475 1480 1485 



Ala Val Gly Arg Gly Arg Pro Ala Ser Tyr Leu Trp Asp Leu Gly 
1490 1495 1500 



Asp Gly Gly Trp Leu Glu Gly Pro Glu Val Thr His Ala Tyr Asn 
1505 1510 1515 



Ser Thr Gly Asp Phe Thr Val Arg Val Ala Gly Trp Asn Glu Val 
1520 1525 1530 



Ser Arg Ser Glu Ala Trp Leu Asn Val Thr Val Lys Arg Arg Val 
1535 1540 1545 



Arg Gly Leu Val Val Asn Ala Ser Arg Thr Val Val Pro Leu Asn 
1550 1555 1560 



Gly Ser Val Ser Phe Ser Thr Ser Leu Glu Ala Gly Ser Asp Val 
1565 1570 1575 



Arg Tyr Ser Trp Val Leu Cys Asp Arg Cys Thr Pro lie Pro Gly 
1580 1585 1590 



Gly Pro Thr lie Ser Tyr Thr Phe Arg Ser Val Gly Thr Phe Asn 
1595 1600 1605 
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He He Val Thr Ala Glu Asn Glu Val Gly Ser Ala Gin Asp Ser 
1610 1615 1620 



He Phe Val Tyr Val Leu Gin Leu He Glu Gly Leu Gin Val Val 
1625 1630 1635 



Gly Gly Gly Arg Tyr Phe Pro Thr Asn His Thr Val Gin Leu Gin 
1640 1645 1650 



Ala Val Val Arg Asp Gly Thr Asn Val Ser Tyr Ser Trp Thr Ala 
16 5 5 16 6 0 16 6 5 



Trp Arg Asp Arg Gly Pro Ala Leu Ala Gly Ser Gly Lys Gly Phe 
1670 16 7 5 1680 



Ser Leu Thr Val Leu Glu Ala Gly Thr Tyr His Val Gin Leu Arg 
1685 1690 1695 



Ala Thr Asn Met Leu Gly Ser Ala Trp Ala Asp Cys Thr Met Asp 
1700 1705 1710 



Phe Val Glu Pro Val Gly Trp; Leu Met Val Ala Ala Ser Pro Asn 
1715 1720 1725 



Pro Ala Ala Val Asn Thr Ser Val Thr Leu Ser Ala Glu Leu Ala 
173 0 173 5 174 0 



Gly Gly Ser Gly Val Val Tyr Thr Trp Ser Leu Glu Glu Gly Leu 
1745 1750 1755 



Ser Trp Glu Thr Ser Glu Pro Phe Thr Thr His Ser Phe Pro Thr 
1760 1765 1770 



Pro Gly Leu His Leu Val Thr Met Thr Ala Gly Asn Pro Leu Gly 
1775 1780 1785 



Ser Ala Asn Ala Thr Val Glu Val Asp Val Gin Val Pro Val Ser 
1790 1795 1800 



Gly Leu Ser He Arg Ala Ser Glu Pro 31y Gly Ser Phe Val Ala 
13 0 5 18 10 1815 



Ala Gly Ser Ser Val Pro Phe Trp Gly Gin Leu Ala Thr Gly Thr 
1320 1825 1830 



Asn Val Ser Trp Cys Trp Ala Val Pro 3ly Gly Ser Ser Lys Arg 
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1835 1840 1845 



Gly Pro His Val Thr Met Val Phe Pro Asp Ala Gly Thr Phe Ser 
1850 1855 1860 



lie Arg Leu Asn Ala Ser Asn Ala Val Ser Trp Val Ser Ala Thr 
1865 1870 1875 



Tyr Asn Leu Thr Ala Glu Glu Pro He Val Gly Leu Val Leu Trp 
1880 1885 1890 



Ala Ser Ser Lys Val Val Ala Pro Gly Gin Leu Val His Phe Gin 
1895 1900 1905 



He Leu Leu Ala Ala Gly Ser Ala Val Thr Phe Arg Leu Gin Val 
1910 1915 1920 



Gly Gly Ala Asn Pro Glu Val Leu Pro Gly Pro Arg Phe Ser His 
1925 1930 1935 



Ser Phe Pro Arg Val Gly Asp His Val Val Ser Val Arg Gly Lys 
1940 1945 1950 



Asn His Val Ser Trp Ala Gin Ala Gin Val Arg He Val Val Leu 
1955 1960 1965 



Glu Ala Val Ser Gly Leu Gin Val Pro Asn Cys Cys Glu Pro Gly 
1970 1975 1980 



He Ala Thr Gly Thr Glu Arg Asn Phe Thr Ala Arg Val Gin Arg 
1985 1990 1995 



Gly Ser Arg Val Ala Tyr Ala Trp Tyr Phe Ser Leu Gin Lys Val 
2000 2005 2010 



Gin Gly Asp Ser Leu Val He Leu Ser Gly Arg Asp Val Thr Tyr 
2015 2020 2025 



Thr Pro Val Ala Ala Gly Leu Leu Glu He Gin Val Arg Ala Phe 

20 3 0 2 03 5 2 04 0 



Asn Ala Leu Gly Ser Glu Asn Arg Thr Leu Val Leu Glu Val Gin 
2045 2050 2055 



Asp Ala Val Gin Tyr Val Ala Leu Gin Ser Gly Pro Cys Phe Thr 
2060 2065 2070 
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Asn Arg Ser Ala Gin Phe Glu Ala Ala Thr Ser Pro Ser Pro Arg 
2 075 2080 2085 



Arg Val Ala Tyr His Trp Asp Phe Gly Asp Gly Ser Pro Gly Gin 
2090 2095 2100 



Asp Thr Asp Glu Pro Arg Ala Glu His Ser Tyr Leu Arg Pro Gly 
2105 2110 2115 



Asp Tyr Arg Val Gin Val Asn Ala Ser Asn Leu Val Ser Phe Phe 
2120 212 5 2130 



Val Ala Gin Ala Thr Val Thr Val Gin Val Leu Ala Cys Arg Glu 
2135 2140 2145 



Pro Glu Val Asp Val Val Leu Pro Leu Gin Val Leu Met Arg Arg 
215 0 215 5 216 0 



Ser Gin Arg Asn Tyr Leu Glu Ala His Val Asp Leu Arg Asp Cys 
2165 2170 2175 



Val Thr Tyr Gin Thr Glu Tyr Arg Trp Glu Val Tyr Arg Thr Ala 
2180 2185 2190 



Ser Cys Gin Arg Pro Gly Arg Pro Ala Arg Val Ala Leu Pro Gly 
2195 2200 2205 



Val Asp Val Ser Arg Pro Arg Leu Val Leu Pro Arg Leu Ala Leu 
2 210 2 215 2 2 2 0 



Pro Val Gly His Tyr Cys Phe Val Phe Val Val Ser Phe Gly Asp 
2225 2230 2235 



Thr Pro Leu Thr Gin Ser lie Gin Ala Asn Val Thr Val Ala Pro 
2240 2245 2250 



Glu Arg Leu Val Pro lie lie Glu Gly Gly Ser Tyr Arg Val Trp 
2255 2260 2265 



Ser Asp Thr Arg Asp Leu Val Leu Asp Gly Ser Glu Ser Tyr Asp 
2270 2275 2280 



Pro Asn Leu Glu Asp Gly Asp Gin Thr Pro Leu Ser Phe His Trp 
2285 2290 2295 
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Ala Cys Val Ala Ser Thr Gin Arg Glu Ala Gly Gly Cys Ala Leu 
2 300 2305 2310 



Asn Phe Gly Pro Arg Gly Ser Ser Thr Val Thr He Pro Arg Glu 
2315 2320 2325 



Arg Leu Ala Ala Gly Val Glu Tyr Thr Phe Ser Leu Thr Val Trp 
2 3 3 0 2 3 3 5 2 3 4 0 



Lys Ala Gly Arg Lys Glu Glu Ala Thr Asn Gin Thr Val Leu He 
2345 2350 2355 



Arg Ser Gly Arg Val Pro :le Val Ser Leu Glu Cys Val Ser Cys 
2 360 2365 2370 



Lys Ala Gin Ala Val Tyr Glu Val Ser Arg Ser Ser Tyr Val Tyr 
2375 2380 2385 



Leu Glu Gly Arg Cys Leu Asn Cys Ser Ser Gly Ser Lys Arg Gly 
2390 2395 2400 



Arg Trp Ala Ala Arg Thr Phe Ser Asn Lys Thr Leu Val Leu Asp 
2405 2410 24 15 



Glu Thr Thr Thr Ser Thr Gly Ser Ala Gly Met Arg Leu Val Leu 
2420 2425 2430 



Arg Arg Gly Val Leu Arg Asp Gly Glu Gly Tyr Thr Phe Thr Leu 
1435 2440 2445 



Thr Val Leu Gly Arg Ser Gly Glu Glu Glu Gly Cys Ala Ser He 
2450 2455 2460 



Arg Leu Ser Pro Asn Arg Pro Pro Leu Gly Gly Ser Cys Arg Leu 
2465 2470 2475 



Phe Pro Leu Gly Ala Val His Ala Leu Thr Thr Lys Val His Phe 
2480 2485 2490 



Glu Cys Thr Gly Trp His Asp Ala Glu Asp Ala Gly Ala Pro Leu 
2495 2500 25 )5 



Val Tyr Ala Leu Leu Leu Arg Arg Cys Arg Gin Gly His Cys Glu 
2510 2515 2520 
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Glu Phe Cys Val Tyr Lys Gly Ser Leu Ser Ser Tyr Gly Ala Val 
2525 2530 2535 



Leu Pro Pro Gly Phe Arg Pro His Phe Glu Val Gly Leu Ala Val 
2540 2545 2550 



Val Val Gin Asp Gin Leu Gly Ala Ala Val Val Ala Leu Asn Arg 
2555 2560 2565 



Ser Leu Ala lie Thr Leu Pro Glu Pro Asn Gly Ser Ala Thr Gly 
2570 2575 2580 



Leu Thr Val Trp Leu His Gly Leu Thr Ala Ser Val Leu Pro Gly 
2585 2590 2595 



Leu Leu Arg Gin Ala Asp Pro Gin His Val lie Glu Tyr Ser Leu 
6 0 0 2 6 0 5 2 610 



Ala Leu Val Thr Val Leu Asn Glu Tyr Glu Arg Ala Leu Asp Val 
2615 2620 2625 



Ala Ala Glu Pro Lys His Glu Arg Gin His Arg Ala Gin lie Arg 
26 3 0 26 3 5 2640 



Lys Asn He Thr Glu Thr Leu Val Ser Leu Arg Val His Thr Val 
2645 2650 2655 



Asp Asp lie Gin Gin lie Ala Ala Ala Leu Ala Gin Cys Met Gly 
2660 26 6 5 2670 



Pro Ser Arg Glu Leu Val Cys Arg Ser Cys Leu Lys Gin Thr Leu 
2675 2680 2685 



His Lys Leu Glu Ala Met Met Leu lie Leu Gin Ala Glu Thr Thr 
2 6 9 0 2 6 9 5 2 7 0 0 



Ala Gly Thr Val Thr Pro Thr Ala lie Gly Asp Ser lie Leu Asn 
2705 2710 2715 



lie Thr Gly Asp Leu He Hi^ Leu Ala Ser Ser Asp Val Arg Ala 
2 72 0 27 2 5 2 73 0 



Pro Gin Pro Ser Glu Leu Gly Ala Glu Ser Pro Ser Arg Met Val 
2735 2740 2745 



Ala Ser Gin Ala Tyr Asn Leu Thr Ser Ala Leu Met Arg He Leu 



32 



]750 2755 2760 



Met Arg Ser Arg Val Leu Asn Glu Glu Pro Leu Thr Leu Ala Gly 
2765 2770 2775 



Glu Glu lie Val Ala Gin Gly Lys Arg Ser Asp Pro Arg Ser Leu 
2780 2785 2790 



Leu Cys Tyr Gly Gly Ala Pro Gly Pro Gly Cys His Phe Ser lie 
2795 2800 2805 



Pro Glu Ala Phe Ser Gly Ala Leu Ala Asn Leu Ser Asp Val Val 
2810 2815 2820 



Gin Leu lie Phe Leu Val Asp Ser Asn Pro Phe Pro Phe Gly Tyr 
2 825 2830 2835 



lie Ser Asn Tyr Thr Val Ser Thr Lys Val Ala Ser Met Ala Phe 
2840 2845 2850 



Gin Thr Gin Ala Gly Ala Gin He Pro lie Glu Arg Leu Ala Ser 
2855 2 860 2865 



Glu Arg Ala lie Thr Val Lys Val Pro Asn Asn Ser Asp Trp Ala 
2870 2875 2880 



Ala Arg Gly His Arg Ser Ser Ala Asn Ser Ala Asn Ser Val Val 
2885 2890 2895 



Val Gin Pro Gin Ala Ser Val Gly Ala Val Val Thr Leu Asp Ser 
2900 2905 2910 



Ser Asn Pro Ala Ala Gly Leu His Leu Gin Leu Asn Tyr Thr Leu 
2915 2920 2925 



Leu Asp Gly His Tyr Leu Ser Glu Glu Pro Glu Pro Tyr Leu Ala 
2930 2935 2940 



Val Tyr Leu His Ser Glu Pro Arg Pro Asn Glu His Asn Cys Ser 
2945 2950 2955 



Ala Ser Arg Arg lie Arg Pro Glu Ser Leu Gin Gly Ala Asp His 
2960 2965 2970 



Arg Pro Tyr Thr Phe Phe lie Ser Pro Gly Ser Arg Asp Pro Ala 
2975 2980 2985 
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Gly Ser Tyr His Leu Asn Leu Ser Ser His Phe Arg Trp Ser Ala 
2990 2995 3000 



Leu Gin Val Ser Val Gly Leu Tyr Thr Ser Leu Cys Gin Tyr Phe 
3005 3010 3015 



Ser Glu Glu Asp Met Val Trp Arg Thr Glu Gly Leu Leu Pro Leu 
3 02 0 3 02 5 303 0 



Glu Glu Thr Ser Pro Arg Gin Ala Val Cys Leu Thr Arg His Leu 
3035 3040 3045 



Thr Ala Phe Gly Ala Ser Leu Phe Val Pro Pro Ser His Val Arg 
3050 3055 3060 



Phe Val Phe Pro Glu Pro Thr Ala Asp Val Asn Tyr lie Val Met 
3065 3070 3075 



Leu Thr Cys Ala Val Cys Leu Val Thr Tyr Met Val Met Ala Ala 
3080 3085 30 9 0 



lie Leu His Lys Leu Asp Gin Leu Asp Ala Ser Arg Gly Arg Ala 
3095 3100 3105 



lie Pro Phe Cys Gly Gin Arg Gly Arg Phe Lys Tyr Glu He Leu 
3110 3115 3120 



Val Lys Thr Gly Trp Gly Arg Gly Ser Gly Thr Thr Ala His Val 
3125 3130 3135 



Gly He Met Leu Tyr Gly Val Asp Ser Arg Ser Gly His Arg His 
3140 3145 3150 



Leu Asp Gly Asp Arg Ala Phe His Arg Asn Ser Leu Asp He Phe 
3155 3160 316 5 



Arg He Ala Thr Pro His Ser Leu Gly Ser Val Trp Lys He Arg 
3170 3175 3180 



Val Trp His Asp Asn Lys Gly Leu Ser Pro Ala Trp Phe Leu Gin 
3185 3190 3195 



His Val He Val Arg Asp Leu Gin Thr Ala Arg Ser Ala Phe Phe 
3200 3205 3210 
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Leu Val Asn Asp Trp Leu Ser Val Glu Thr Glu Ala Asn Gly Gly 
3215 3220 3225 



Leu Val Glu Lys Glu Val Leu Ala Ala Ser Asp Ala Ala Leu Leu 
3230 3235 3240 



Arg Phe Arg Arg Leu Leu Val Ala Glu Leu Gin Arg Gly Phe Phe 
3245 3250 3255 



Asp Lys His lie Trp Leu Ser lie Trp Asp Arg Pro Pro Arg Ser 
3260 3 2 65 3270 



Arg Phe Thr Arg lie Gin Arg Ala Thr Cys Cys Val Leu Leu lie 
3275 3230 3285 



Cys Leu Phe Leu Gly Ala Asn Ala Val Trp Tyr Gly Ala Val Gly 
3290 3235 3300 



Asp Ser Ala Tyr Ser Thr Gly His Val Ser Arg Leu Ser Pro Leu 
3 3 0 5 3 310 3 315 



Ser Val Asp Thr Val Ala Val Gly Leu Val Ser Ser Val Val Val 
3 3 2 0 3 3 2 5 3 3 3 0 



Tyr Pro Val Tyr Leu Ala lie Leu Phe Leu Phe Arg Met Ser Arg 
3335 3340 3345 



Ser Lys Val Ala Gly Ser Pro Ser Pro Thr Pro Ala Gly Gin Gin 
3350 3355 3360 



Val Leu Asp lie Asp Ser Cys Leu Asp Ser Ser Val Leu Asp Ser 
3 3 6 5 3 3 7 0 3 3 7 5. 



Ser Phe Leu Thr Phe Ser Gly Leu His Ala Glu Gin Ala Phe Val 
3 3 80 3385 3 3*0 



Gly Gin Met Lys Ser Asp Leu Phe Leu Asp Asp Ser Lys Ser Leu 
3395 3400 3405 



Val Cys Trp Pro Ser Gly Glu Gly Thr Leu Ser Trp. Pro Asp Leu 
3410 3415 3420 



Leu Ser Asp Pro Ser lie Val Gly Ser Asn Leu Arg Gin Leu Ala 
3425 3430 3435 
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Arg Gly Gin Ala Gly His Gly Leu Gly Pro Glu Glu Asp Gly Phe 
3440 3445 3450 



Ser Leu Ala Ser Pro Tyr Ser Pro Ala Lys Ser Phe Ser Ala Ser 
3455 3460 3465 



Asp Glu Asp Leu lie Gin Gin Val Leu Ala Glu Gly Val Ser Ser 
3470 3475 3480 



Pro Ala Pro Thr Gin Asp Thr His Met Glu Thr Asp Leu Leu Ser 
3485 3490 3495 



Ser Leu Ser Ser Thr Pro Gly Glu Lys Thr Glu Thr Leu Ala Leu 
3500 3505 3510 



Gin Arg Leu Gly Glu Leu Gly Pro Pro Ser Pro Gly Leu Asn Trp 
3515 3520 3525 



31u Gin Pro Gin Ala Ala Arg Leu Ser Arg Thr Gly Leu Val Glu 
35 3 0 3535 3 5 40 



ily Leu Arg Lys Arg Leu Leu Pro Ala Trp Cys Ala Ser Leu Ala 
3545 3550 3555 



His Gly Leu Ser Leu Leu Leu Val Ala Val Ala Val Ala Val Ser 
3560 3565 3570 



5ly Trp Val Gly Ala Ser Phe Pro Pro Gly Val Ser Val Ala Trp 
3575 3580 3585 



Leu Leu Ser Ser Ser Ala Ser Phe Leu Ala Ser Phe Leu Gly Trp 
3590 3595 3600 



Glu Pro Leu Lys Val Leu Leu Glu Ala Leu Tyr Phe Ser Leu Val 
3605 3610 3615 



Ala Lys Arg Leu His Pro Asp Glu Asp Asp Thr Leu Val Glu Ser 
3620 3625 3630 



Pro Ala Val Thr Pro Val Ser Ala Arg Val Pro Arg Val Arg Pro 
3635 3640 3645 



Pro Hls Gly Phe Ala Leu Phe Leu Ala Lys Glu Glu Ala Arg Lys 
3650 3655 3660 



Val Lys Arg Leu His Gly Met Leu Arg Ser Leu Leu Val Tyr Met 
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3665 3670 3675 



Leu Phe Leu Leu Val Thr Leu Leu Ala Ser Tyr Gly Asp Ala Ser 
3680 3685 3690 



Cys His Gly His Ala Tyr Arg Leu Gin Ser Ala lie Lys Gin Glu 
3695 3700 3705 



Leu His Ser Arg Ala Phe Leu Ala lie Thr Arg Ser Glu Glu Leu 
3710 3715 3720 



Trp Pro Trp Met Ala His Val Leu Leu Pro Tyr Val His Gly Asn 
3725 3730 3735 



Gin Ser Ser Pro Glu Leu Gly Pro Pro Arg Leu Arg Gin Val Arg 
3740 3745 3750 



Leu Gin Glu Ala Leu Tyr Pro Asp Pro Pro Gly Pro Arg Val His 
3755 3760 3765 



Thr Cys Ser Ala Ala Gly Gly Phe Ser Thr Ser Asp Tyr Asp Val 
3770 3775 3780 



Gly Trp Glu Ser Pro His Asn Gly Ser Gly Thr Trp Ala Tyr Ser 
3785 3790 3795 



Ala Pro Asp Leu Leu Gly Ala Trp Ser Trp Gly Ser Cys Ala Val 
3800 3805 3810 



Tyr Asp Ser Gly Gly Tyr Val Gin Glu Leu Gly Leu Ser Leu Glu 
3815 3820 3825 



5lu Ser Arg Asp Arg Leu Arg Phe Leu Gin Leu His Asn Trp Leu 
3830 3835 3840 



Asp Asn Arg Ser Arg Ala Val Phe Leu Glu Leu Thr Arg Tyr Ser 
3845 3850 3855 



Pro Ala Val Gly Leu His Ala Ala Val Thr Leu Arg Leu Glu Phe 
3860 3865 3 8 7 0 



Pro Ala Ala Gly Arg Ala Leu Ala Ala Leu Ser Val Arg Pro Phe 
3875 3880 3885 



Ala Leu Arg Arg Leu Ser Ala Gly Leu Ser Leu Pro Leu Leu Thr 
3890 3895 3900 
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Ser Val Cys Leu Leu Leu Phe Ala Val His Phe Ala Val Ala Glu 
3905 3910 3915 



Ala Arg Thr Trp His Arg Glu Gly Arg Trp Arg Val Leu Arg Leu 
3920 3925 3930 



Gly Ala Trp Ala Arg Trp Leu Leu Val Ala Leu Thr Ala Ala Thr 
3935 3940 3945 



Ala Leu Val Arg Leu Ala Gin Leu Gly Ala Ala Asp Arg Gin Trp 
3950 3955 3960 



Thr Arg Phe Val Arg Gly Arg Pro Arg Arg Phe Thr Ser Phe Asp 
3965 3970 3975 



Gin Val Ala His Val Ser Ser Ala Ala Arg Gly Leu Ala Ala Ser 
3980 3985 3990 



Leu Leu Phe Leu Leu Leu Val Lys Ala Ala Gin His Val Arg Phe 
3995 4000 4005 



Val Arg Gin Trp Ser Val Phe Gly Lys Thr Leu Cys Arg Ala Leu 
4010 4015 4020 



Pro Glu Leu Leu Gly Val Thr Leu Gly Leu Val Val Leu Gly Val 
4025 4030 4035 



Ala Tyr Ala Gin Leu Ala lie Leu Leu Val Ser Ser Cys Val Asp 
4040 4045 4050 



Ser Leu Trp Ser Val Ala Gin Ala Leu Leu Val Leu Cys Pro Gly 
4055 4060 4065 



Thr Gly Leu Ser Thr Leu Cys Pro Ala Glu Ser Trp His Leu Ser 
4070 4075 4080 



Pro Leu Leu Cys Val Gly Leu Trp Ala Leu Arg Leu Trp Gly Ala 
4085 4090 4095 



Leu Arg Leu Gly Ala Val lie Leu Arg Trp Arg Tyr His Ala Leu 
4100 4105 4110 



Arg Gly Glu Leu Tyr Arg Pro Ala Trp Glu Pro Gin Asp Tyr Glu 
4115 4120 4125 
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Met Val Glu Leu Phe Leu Arg Arg Leu Arg Leu Trp Met Gly Leu 
4130 4135 4140 



Ser Lys Val Lys Glu Phe Arg His Lys Val Arg Phe Glu Gly Met 
414 5 4150 4155 



Glu Pro Leu Pro Ser Arg Ser Ser Arg Gly Ser Lys Val Ser Pro 
4160 4165 4170 



Asp Val Pro Pro Pro Ser Ala Gly Ser Asp Ala Ser His Pro Ser 
4.175 4180 4185 



Thr Ser Ser Ser Gin Leu Asp Gly Leu Ser Val Ser Leu Gly Arg 
4190 4195 4200 



Leu Gly Thr Arg Gys Glu Pro Glu Pro Ser Arg Leu Gin Ala Val 
4205 4210 4215 



Phe Glu Ala Leu Leu Thr Gin Phe Asp Arg Leu Asn Gin Ala Thr 
4220 4225 4230 



Glu Asp Val Tyr Gin Leu Glu Gin Gin Leu His Ser Leu Gin Gly 
4 2 35 4240 4 245 



Arg Arg Ser Ser Arg Ala Pro Ala Gly Ser Ser Arg Gly Pro Ser 
4250 4255 4260 



Pro Gly Leu Arg Pro Ala Leu Pro Ser Arg Leu Ala Arg Ala Ser 
4265 4270 4275 



Arg Gly Val Asp Leu Ala Thr Gly Pro Ser Arg Thr Pro Leu Arg 
4280 4285 4290 



Ala Lys Asn Lys Val His Pro Ser Ser Thr 
4295 43 0 0 



<210> 3 
<211> 12685 
<212> DNA 

<213> C. Elegans lov-1 gene 
<400> 3 

tcaatctttc tccacatcgt ttagccgcca cttctggaat ctotttggtc cagtttcgtg 60 
aatagcagag acaggatcat aggagagtgt gtagttgatg actgtttggt tttggtattg 120 
accttgagtt tggagcattc tggtggcacg atgatgaagc agattgactt tggcaacagc 180 
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gctgtggaat agacggaagt ctttttgagt gtcagcaatt gaaactggag caaaatcttt 240 

tggttcaaga agacccaagc gacgttttgt ctgaaattaa ataacagaaa ttaaagaaca 3 00 

tctaatagtg agcctgaaaa ataaatacct tgtattttat gtgancgatt atttcgtaat 360 

cattggtctg ctt:ccactg tcattacgaa ttrcctcgaa ctcgaacata attatagtga 420 

cgtaaagttg caggacgagc tttgatccgg caatcatata aagcatgatc acaacaaacg 480 

caaattgaga aatcggttga atagaggtaa catcaagttt tccaagcatt ccagccaatg 540 

ctgtttgaaa ggtagccatt: aagctccgat atctggaacc aatttttaaa aattgatttc 600 

tttcaattaa gttttcatcc tcaccrtccc attttatttc ctaaaactgc gtacaataca 660 

gagttgaatg tcatgctgaa gaacaggaaa gcaattccaa atgacacaat agctccgaga 72 0 

gcgttatcca gtgtagccgc taata:t-:ca attcttctgt tgaacctcaa gattcgaatc 780 

attttacaag aagtgaagaa tacggctccg gcaagacaat aactgaatac aatctcccaa 84 0 

rttctctgtt cagtcaaatt aatgracgaa tttccattgt ttgcattgaa atcttccatt 900 

gctctatrtg tggttcgttg gcggacggtg taggctagga ccgatgcaac agcgagagct 960 

ccaactatca agtccatgaa gttccatggc gagaagtttc tataaaatgt ctttttgaaa 1020 

ctgaagttct cattagaccc accccagtgc cagcngatac acaactttga atggatttct 1080 

cgttggtttc attgttgtca tca-:c:tgta ccgcccatac aagtagaaca caatctcttt 1140 

tacaaatatg agaactgaga aaaagatgta aagcatctca taatacttga ccacagttcc 12 00 

atcgcttccc tctgatttga taagtcrtac tgattcaacc caaccattag gaagataaat 1260 

tcctgacttt ggaatctcca ccaacaactg taccaccgaa aagtagttga tttgagcatt 132 0 

gtatgcagag aactcaatga tgactgetcg agtatgatca tcga:ccatc gttccgaatc 13 8 0 

aagtttattg aagagagtga tgatttccgc ttgggtacca gaca:actga tagtatatcc 1440 

acctcctgaa tagctataca gtaggcctga aactgtttca g^ggataatt cttcagaagt 1500 

cttgtaggtg tattcatctg aageatctgc tccattctcg gactccagtt cggtccaacc 1560 

agcttgcatg tacaaagttt tttcttcgtt: tctgaaacct ctctattagt tggaaattga 1620 

agatttttac tcacttgctt gtcaactccc ctccacaatc attgatgtat ccttgaaact 1680 

gcttgaacat cgtacactct gcacttttct ttgtccgaac ctgccgtatc gtacctattc 1740 

ccatacttct tgaaacttta tcattcatgt aggctctcat cc:gcatgca ggat^tccgt 18 VD 

cgtac:aaga agccaaaaga gcagtggcca gagat^cacg agcccaatcc cagaaatcgt 1860 

cagcatgttg gattgacatg aaagtattgt caccgtiagtt cttttgattg atgttcaaga 1920 

ttgtgctcat ctgaaaataa taagttcatc taaatctatg tgcattaaag tctacctcca 1980 

actgatacca atatccatgc cggtctttgc aatagtatgt cagcataacc ataatataca 2040 
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aagaagcaaa gaaacaaagc atatcacgaa tggttataaa taactgt tea tctctcattt 2100 

ttcggttttc agtgtctcgg agct ttgtaa catcagcaat t teggtt ccc agaccttttt 216 0 

cgattttccc atagggatt t cctgaatttc agtaatgaat tctgatagct tct^tttata 2220 

aaacttactc aagaaegtet cagctggctt agctcttagc aatgettect ccaacttgtt 2280 

aatgatttta tgactctttc tggtttrcaa aattaaaaac gcccaaatca atcccttaat 2 34 0 

tggctcgaac accactgccc atagaatcag actgatcaga aateggatat agaaagagtt 2 4 0 0 

ggctaaatca tccatcaagc tcattccagc tccagaaata taaataagac ccatgagaac 24 6 0 

tggaaatact atgatggtac gtgccatccc agecatgaa z ateggecatg aaccactatt 2520 

atccttgaat tccggatcct ctctctttcg ttttttgtag tagtaatgtt cactgtggga 2580 

acgacatttg gtgeataata aaatgtgcaa tgagttgagg aaagtgataa gaacaccgaa 2 64 0 

tccaactccg aatgeaata: cttttatagt gaaagtgaac teggagacac rcttcgaatc 2700 

actgataatc gaattatege tcttcagaat tgtgatgcta ateatgetga ccacaacaag 2760 

tgagaagatg ataccgacag aatagtcttg ccttgacact cgatccctca accgattgcc 2 82 0 

tccaccagta aacatggcaa accaggaaat tgtttgagcc ageatatgea tactcattga 2880 

ctcatccaaa aaccttcgct tatactccac tcgcgctagl ctttcagtct ctczgtctcc 2340 

gtctttagtt ccaagccaat tgttgaaagg gaagtagtag atatcctgag tctgtagatc 3000 

tttcacaatt attcgaitgc aataccacga etcteggtga. tctagaccag categtcaag 3060 

ccagagtctc atgtat:cca actcgccaag agggctgaaa tattaaattt ggtaaatgat 3 120 

ttrtgatttg aaaacttgaa ttagtccatc aaaaaccaaa acaagttagg gggataaaaa 3 18 0 

aaactacacg tccaat:tat aattagctca actcacactt gaaccaatca gcgttgtccg 3240 

aatttgeata attggttgaa acgtgtgtgg agetaategg tattacttat tttaattatt 3300 

tttttattgc taaaaatcag cgtcttctaa ettacaatge cgttgtcatc acaaatcgat 3 360 

cagtggttcc ccatgaaaac ggaaactccc aattaccatc ttcttctgat ctgaacgatc 3420 

ggaaaatctg atccccttca tttccagata aattgaaaca tategtacta tccgtagttg 3480 

caaacattcg atatccagtc tccacggcaa tcacatacat gtatccatca tgaggctcat 3540 

tgtctttcag aaaacgaagt ctcccgcgtg atgcatcttt acgttgacag atgattgeat 3600 

tgatggtaag acacccgtaa actactagca tgaaaacagc ggcaatcatc actttcacat 3660 

tcttttcgat ttcattcaca ttataattgt aagagaaatc tgcatcaata gttggattga 3720 

atgcaccaac agagaacatt gttaaatgat cagttgaaca attaacgaac tgeattcett 3780 

gtccatcact tggatacatt ccttcagaat tgaagacatc cgatgttttc tgatagaagt 3840 
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aacatccttt actcactgca gcgacttgat aatccattgg tacacttcgt gcaaatgacc 3900 

actgcattga atcgtactga ccatagttta caatatccga actatttcca gtgttagtag 3960 

agctatttct ttttccaant ccaataaaga aaagtccagt gttgttgatc aaatttccgg 4020 

cggtgacaaa ataattgctt grcttgttca atgtgttcaa gtcaaagatc cattcatgat 4080 

ttgattcaag tgggccagga agactttgga atgatgagaa catgtaggtg tcatcgttgt 4V40 

trggaatttc atagtcttga gatgcaataa tctctacttg aagcgagttg ttccagttag 41:00 

tggttcgaaa agcatgaaga tctaatatct gataactggc aaagtctcct tgttgcatta 4260 

aagttagcac tgcatcatcc tcacrtcccc tgccgttcac ataaattgga gcagtagttc 4320 

cggttattct aaaaacattt taacttatat tggaaaaatt ataggttatt caataaactt 4380 

acggaacgat tatctgattc tcatctttga tatgtgcttc aagtgcacct gaggtaatta 4440 

acatatcaaa gttatccaca taagttctcg ggtt tgtggc atagcaaact aatccaactt 4500 

gaatcagtgt tttatctgtg atctcagcag tattcagagt tgaagcgggc gatggaagtt 4560 

tgaatgccca ttcttcacag ttttgagttt ttcctacaat atttgatgca tcatcgataa 4620 

cgattaccat tccggttccg tcgacgctat tctaaaaatt tgattgacat tagtgtaaac 4680 

tgtaacttct tgattaccga gtagncataa ggtaagttgc cagttgctat agctctagct 4740 

gctagcgtgt tttccagggt atctagtgta gatgcaagtr ggttggctag atttttggcc 4800 

tgaatagaat atgaataatt ccaaactcaa aaagttttaa aaactcacga tgttcttctg 4860 

gaacatntnt gtgacgtaag cagcccattc ttctgacgtc atttcctcca cgtacacaat 4920 

attgtctgga tcacttggta gcacgttgta caaggaatca tagttatctg ttgcatattt 4980 

caaattggca gctagatcag aagaaagagg attgtcgaga gcaatcttca acgctgatgt 504 0 

taaagatccc gcaattgaaa ggagagagtt ggatgtctga aaattattat tatgacatct 5100 

accaaagttt agtgtatgaa tacatcatta atctctgcat ctgtcatagt cattccatta 5160 

tttgtaagaa aatcttgagt attgctaaga atcgtttcaa tttgttgctg ggattcttga 5220 

ttcatcaaac tttgcggcac aatatctgga tatttaaaat gatttgtatg catntgtgta 5280 

tttatttntt tgagttacca attttagttc ccgaaacatc gccttccgtc gaaacttgtc 5340 

cattctgaat tacatatcca ttcgttccat ttctaataat caaccctcca tcgattctca 5400 

ttttctg:gt gtcagagaat tccattaaag ttctcaaaat taaagttcct atacaaaata 5460 

tc:attcgag actatactta caccgtatga gtttgagaac cagatgtgta agttccggct 5520 

gtta^ctgaa taccgtaacc tccaagcgcc aaagaaacaa tattgtaggt gggagaactg 5580 

atcaccagag ttgtcacaga gtttgacaaa taaagggcgg tggagtctac gaaaaatgag 5640 

tagccgctga catcgatgga tgacgctttg gagaagaata gctgcaagaa aagttatttt 5700 
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gatattaaca actcatcagc aaaagtctta cagttcccga aacggtgaca agtgtttgtt 5760 

ccttaatcaa tgattgcaaa tcatetttgg tgtacgaagc cgncggtgaa agagtagata 5820 

ttgagacagt ttgagataaa gcagagacag ctggaattcc aatgtcctgc ggagacagca 5880 

ccattcgcat tgaataactt cccgcgittg agaacacaag tggagaagta gtttgattga 5940 

ataaagcaag gttgacgtct gaaatttitta gcgtcataac cagaccactc ccattgcata 6000 

cttactctca ataactatcg gcatctgaat caacttctta accgtgctcg ctgaggatcc 6060 

atctgatgcc acaaccgtga agctgtcagc attgtatgag aaaatggcat tatctgtgtc 612 0 

racttcaaca aactttcctg ttccattcgt gcaagttatt gtgtaagtaa ctccaccata 6180 

cgatgcagtr actactagtc ctctagatac aatattttga gtagaatgca gttttatcat 624 0 

cgttccagar tcaatctgaa taaaaattga aaaatttcat gtgctctacg atttataaat 6300 

t:accaa:aa tatgtattga acttctgaga ctgggatatt gaacgaaaat gaagtgttct 63 6 0 

tctgac:tgt ggatcctact gttgaattgt cataagtgac attccaagca gttacataca 6420 

:atcat:ata actatattcc cctgattgaa catctccaac tc:actcatt gtagccatra 6480 

tatttccaga aaccagtgat cgtttgtcat ctattttatc ctgctcaact tgcacagtcc 6540 

ttccatttgt tgcgaacatt ccttggattc cgatggcagc tgctagcata gtgtccgcct 66 00 

gaacagtttc acataaacta caatgttcta tattcaaaaa gtcttacagt aacggtatct 6660 

ccatcaagct gtttataaga tgcccgggta tctcctgtaa ggtatattgt agatccgtaa 6720 

atgctgagct gtaagttgaa aacaattaac :ctcccaacc atcattttct taccgtacac 6780 

ctaggcgata ccaatgtata tcccgatgca ataacatatc caaaaataac cgcgtaagtt 684 0 

ccatcttttg attttgtact tgatactccc aaggtataga ctgtacttcc tttgagagca 6900 

agatcgagag aagacagtac ggagttcaag gattgtgcgg aagtcatatt gacatttgct 6960 

agtttagtga taacttttgc catttcgtcg gccaattccg aatttgttgt tgcaatattg 7020 

tcttgcaatg ttttcaaaac atcaacacct gacatatttc cgactccagg gattttgagg 7080 

gtatttgaga gcaaactttg agcaacttcc actagatctg cggcaggtag agatgagatt 7 140 

tgattgagaa gagagctgct tgtgtttaga gagttgttgg atgcagatcc atccattatc 7200 

ccagccagtt ggttcattac atcagctttt tgagcatcta tgatcgcttg ttcagctgra 7260 

gaaattggag aaactgttgc aagagagctg cgagttttag tagttcttgt agatggttgc 7 320 

gcggtagcag agaatgcacc atttgcac:a gaggaatcgg aagatccaga cgtatcggag 7 380 

ccagatgagc tcttggttga aacaccagaa gatccatttg aatctgatcc tgagccagat 7440 

gtacta:cac cgtctcctaa atgggatcct ggtgtggtag :tgttccaga tcctgtacca 7500 
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tctccattca atgccgttgt ttttccagag tttaccccgt ccgaacccgt ccctgaagac 7560 

ccccctgacc cacttccaga agcggtcgtt cctgatccac cagcccccga tcccgttgat 7620 

gattgtccac ttccagatcc agaagtggtt gatctgactg catcacccgt gcraagagtt 7680 

gtcgcagatc ctcctgaacc tgttccacca gttcccccag tagctccagt tccaccggtt 7740 

ttgccaccgg catcatccga cgagctgaca gtggt-ggtg gggtttctaa aaattgaatt 7800 

ttatgaaaaa aaaacagtaa tgcg:ttacc agtagttgta gttggaagaa ctacattcat 7860 

agtaaagatg tgactggcag attc:ccaga cgcacgattg gtaacattaa ttaagaattc 7920 

ataagtccca gtxgcaggta caaagctggt cattgggttg aaagatacgg aggcactata 7980 

tgcaccattt tttccaactg taatatagta cataaatgaa aattgataac gtrgctaact 8040 

agggagtgct ctt:gtactc catggaaata tgagtcggaa aactactttt cgggragttt 8 IOC 

atgtcatttt ctacacgatt ctgaaagaaa atcctgccgg ttttgggttn tagtgtgaaa 8 160 

agtttgcgtt tgaaaatacc accctaaatt cagttgattt aacactacgc gacccatatt 8220 

tcatgtgcaa cgggaaagcc aagtacactg aaaactcact ttcaaatttt caaagcaaag 828 0 

tcataatttc ggtggtccag tggataacgg cgggagcggc gccagttttc agtgtacttg 8340 

gctttcccgt tgcacatgaa atatgggtcg egtagcgtta aatcaactga attcagggtg 8400 

gtattttcaa acgcaaactt ttcacactaa aacccaaaac cggcaggatt ttctttcaga 8460 

atcgtgtaga aaatgatatc aactaccgga aaagtagttt tccgactcat atttccatgg 8 52 0 

agtacaaaaa gcactcccta gtaggcaaaa cctcacactc tgtcaagcaa ttgctttcct 858 0 

tcagtaaaac aaacggctga gaagaatcgt ttcgacattg acaggtcata gcagtcttaa 8640 

aatattaagg ttttttt taa gtaagattga tttgaatatc ttaccgttaa agctccgggc 8700 

tctttgtttg gaat:tggtgt aatiataaaat ggattttcag agtaataca: tgtctcgtcc 8760 

catgtcaaat :ttccaatac aaagtcgtaa ggggtttctg tacttgcgtc tggatccaca 8820 

gctgttgttc :catgctatc agatgcactt gatgaatcgg atggtgtttg agataaacca 8880 

gatgaatctg aagtggatgg agttgagtta gatgagtcta tggtggtgga atctgaagtt 8 94 0 

gtigccagaat ccgatgttga tgtagaactg tcttgtgaag catcagtcgt gctagcttcc 9000 

aaagtcgacg tagattcaat tcctgaagtt gtggaaatgg ctgaactttc ggaagaagat 9060 

ccagttgaag ttgtactggt aa:ttcggat gtacttgttg aatccgcaac aacattcaat 9120 

gtgaaaatgt ggctgaccac ttgcattgtc gtcaaatccg t:atgttgat tcgaaact:a 9:8 0 

taggtgccaa tgccaacaag aaatgtttca attggttgaa ttggaatatt agaagaataa 9240 

gttgcgttta ggaccgtgtt tgctggaaat tcgctttaat tcaataattt caaaaagttt 9300 

gttaatccta cagtagttta agcaagtgga ttccttaatt ataagaaaag gctcagtaga 9360 
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cacatttctg 
atttattaaa 
gctgtct tea 
ctgatcgact 
tgtggatgtg 
tgtggattct 
tgtggatgac 
agatgaegta 
atat tcctga 
agttgctctg 
gagacgtggc 
taactatege 
tcagaat taa 
tgaaacatgc 
cgatggatgt 
tacttactcc 
agaacgttgt 
tagttgtctc 
aagaagcggt 
atggcccagt 
atgtcgatgt 
atgtcaccgt 
gttcggttgt 
taacagtaga 
tagtagtgga 
aggagcaaat 
tttctggata 
cctgagcaaa 
aaattattaa 
aat tat tat t 



cat t caaatg 
c:cgcctcag 
t tgtgacgtg 
gacaaagtgg 
tccgagatgg 
tgtaaagtag 
ggctctgtga 
gagcttgeta 
atataaacgt 
aaggtgtagt 
attgatacac 
ccgaaaaagg 
agatt ttgee 
teegtcttta 
ttgatactga 
aatgattccg 
agt tgccttt 
agattttgtt 
g:ttgacaca 
agttgatgtt 
ggactcagtg 
agaagt caca 
tgacgt tgaa 
agatgtagat 
tgtcaacata 
c gcattatcc 
actaacaatg 
ctgtaattgt 
-aattttatt 
gtgegtcega 



tttggcttct 
t aggagtaat 
tctcgttcca 
aagttgaatc 
t agttgtact 
ttgtgctccc 
ctgtggatgt 
cagcagatgt 
tegcataegt 
ttccaggacc 
r ttctgaata 
tttgcttttt 
tgtctctaat 
gtggttgaaa 
aatacagtgt 
aggceggaat 
tctacaaaat 
gttgttgaac 
gacgaagaag 
gaaggagcag 
cttgttgggg 
ggggatgttg 
gcagtcgagg 
gtaact tctg 
gtggtggtga 
gggagagacg 
cacaacaagg 
ataaaatctg 
cctgxtctc 
aactcacatg 



ct aaaatcat 
ggcattagtt 
tgacaatcca 
agcagtggta 
ggaatcagta 
agecgaegtt 
tgataatgtg 
agaagattcc 
gtagtaaact 
aacgaatgtg 
tattgaaaaa 
tt ccgat t tg 
ttataataag 
cataattaga 
tacatttgaa 
taagcgttag 
agaagt ctgg 
tt tgctgagt 
ccgttgaact 
ttgtgctggt 
tcgttacagt 
aeggggaagt 
tggtcaaagt 
ttgtggttgt 
aagtggtaga 
acaaagttgc 
tgatcggtaa 
aaatattgg: 
aat cataaca 
tgatttcggg 



tegtttcat t 
ggtaaaggta 
ctgtccaaga 
gaacteggae 
gtactt tctt 
gtcgtagaat 
gaagatggag 
gactct atgg 
tttttatcgt 
ctagcagggt 
atatgtgtaa 
aagtt tttat 
tct ttataaa 
agatgt aggg 
taatgcagtc 
gttcacactt 
at tagttccg 
agacgtggat 
tggagtggaa 
tgt tactgta 
agtcgaggag 
agttacagt a 
agtggt tggt 
ggaagtagat 
cgtagtggt c 
tgaaaattt t 
tagtgactgc 
aat acaaacg 
gcaaattctg 
tgt tgtagtg 



tggctcaacg 
caatgttgat 
tgaaatcgaa 
tggaagaagt 
eggaagt tgt 
cget tgaacg 
t tgatggtgt 
tggtggaaga 
eggt tgt cat 
acgtccctcc 
aaaat :taaa 
agaaacgttt 
caattactcg 
cttgtacatt 
tt zaatattg 
gtggaatcat 
tccgagctag 
gattgagtag 
gaagaactcg 
gacgaaggag 
cttgaact ag 
ctegtcgatg 
tcagttgt tg 
ggt tettegg 
tegt caaggt 
cgt taaggat 
tttgttttac 
ggtt tgaaga 
gtttgcttgt 
gttggaatac 



9420 
9480 
9540 
9600 
96 6 0 
9 7 :: 0 

9780 
9840 
9900 
9960 
10 020 
10 080 
10140 
10200 
10260 
1 0 3 2 0 
10380 
10440 
10500 
10560 
10620 
10680 
10740 
10800 
10860 
10920 
10980 
11040 
1110 0 
11160 
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t tgt act cag 


tqtqqtqqaq 


ctcggcgagc 


t tgtgattgt 


gctagaact c 


tqctqaqttq 

ZJ ZJ ZJ ZJ 


11220 


tgc t agt tga 


tgat gt cgac 


qtqqatqctq 

_J IJ _J ZJ ZJ 


tggaagtgaa 


cgt tgt tgac 


gtggat tega 


11280 


tqqtqqtqqa 


tqt tqatqqa 


qttqatqtqc 

ZJ zj Zj zj 


ttgtgctcat 


tgcggtagtc 


acegtact tg 


113 4 0 


taettgttgg 


gaeggt tgtt 


gtagatgtca 


eggtactagt 


cacggttgtg 


gtagt tggag 


114 0 0 


t tgt agt cga 


ggt tgaagt t 


gact caatag 


tgtagtcgea 


agtattat ca 


ccctggaata 


11460 


aaatgaaagt 


aaacactatc 


tgagaaat eg 


tactcacagc 


gtctcgtt tc 


attct tctca 


11520 


a agt aggt ga 


t ccagaagt c 


c t catgc t aa 


ac tgt 1 1 tgc 


cctgacaccc 


ttaagtaect 


11580 


gcccatcata 


at acac t cc t 


tgactatcac 


tgat agctgt 


gctcttttca 


gaaegatetg 


11640 


aaat ac tgt t 


tagecaatgt 


tcatgagcaa 


ttaagaactg 


acaaggtege 


ttgeacattc 


117ii 0 


ttctcgcata 


ct cttcgttg 


atctctccgc 


tctcacactt 


etc teggtag 


cccagcaacg 


11760 


cc at ct cgtt 


tccaccgact 


tggagccacc 


ataqqqaqcc 

ZJ ZJ ZJ ZJ 


atcacatctg 


tcgatacegt 


11820 


cat c t gaga a 


agagt t t eta 


1 1 aaaatgt t 


agaaacacat 


agcactacat 


atgcaaataa 


118 8 0 


cert 1 1 n ai"T3 


gattcagaat 


gegcaattea 


tgcctatctc 


at age ct ace 


tatgtgteta 


11940 


c-: tgagt at c 


t a rt tgagt a 


cct tgcaaag 


aagattaatc 


ggeacaaace 


aagtcaagac 


12 0 0 0 


1 1 tgt tggca 


taggtcttcc 


agg tgagt aa 


cgccgacat t 


atacataggt 


aegcacaaaa 


12060 


c c 1 1 c c c c a a 


ataataatcc 


t taccat aac 


aaacttcata 


t t t cgcctce 


acagcaat ac 


12120 


tgatctcatc 


gtcatcattc 


act tcattca 


aagtaatcca 


agt tgagt te 


aaaaagagtc 


12180 


cgacaagcct 


ggtctctgtt 


tggatgcagt 


tgtgaatctg 


aataggaaca 


acaaggt t t t 


12 2 4 0 


acaactaaaa 


a a. at acacga 


ctaaccaatt 


ccaaac t tga 


aact teegta 


acct tgttct 


12 3 00 


c aac tgaaag 


tctattcaat 


ccg cage tea 


atttgatttt 


aacgact cct 


tgtgaat tec 


12360 


1 1 gg a a c t c c 


tccaattgtt 


gtgtcatcgt 


tgtctaatcg 


aaaagttgcg 


atecegteaa 


12420 


gaagt tggt a 


atgcaa t cca 


tcaatttgta 


tct taaaagt 


agt tttatte 


agcttttect 


12480 


tctgagattt 


ttcactcacc 


gecgatattg 


ccagtagcaa 


tagaacaaag 


aagtttgact 


12540 


tcttcatcca 


atgagctgga 


aggt tat ctt 


gtagaagttt 


tgtaaaaatt 


cgcctgaaaa 


12600 


caaaaatgaa 


t tcagagcag 


aaaagacaac 


aactgaaaaa 


tgaagttgtc 


gaaaagcgaa 


12660 


aaggeggget 


gaatcgaagg 


accat 








12685 



<210> 4 
<211> 3178 
<212> PRT 

<213> C. Elegans Lov- 1 protein 
<400> 4 

Met Val Leu Arg Phe Ser Pro Pro Phe Arg Phe Ser Thr Thr Ser Phe 
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10 15 



Phe Ser Cys Cys Leu Phe Cys Ser Glu Phe lie Phe Val Phe Arg Arg 
20 25 30 



lie Phe Thr Lys Leu Leu Gin Asp Asn Leu Pro Ala His Trp Met Lys 
35 40 45 



Lys Ser Asn Phe Phe Val Leu Leu Leu Leu Ala lie Ser Ala lie Gin 
50 55 60 



lie Asp Gly Leu His Tyr Gin Leu Leu Asp Gly lie Ala Thr Phe Arg 

■5 5 70 75 80 



Leu Asp Asn Asp Asp Thr Thr lie Gly Gly Val Pro Arg Asn Ser Gin 
85 90 95 



Gly Val Val Lys lie Lys Leu Ser Cys Gly Leu Asn Arg Leu Ser Val 
100 105 110 



?lu Asn Lys Val Thr Glu Val Ser Ser Leu Glu Leu lie His Asn Cys 
115 120 125 



He Gin Thr Glu Thr Arg Leu Val Gly Leu Phe Leu Asn Ser Thr Trp 
130 135 140 



lie Thr Leu Asn Glu Val Asn Asp Asp Asp Glu He Ser He Ala Val 
145 150 155 160 



Glu Ala Lys Tyr Glu Val Cys Tyr Asp Asp Gly He Asp Arg Cys Asp 
165 170 175 



Gly Ser Leu Trp Trp Leu Gin Val Gly Gly Asn Glu Met Ala Leu Leu 
180 185 190 



Gly Tyr Arg Glu Lys Cys Glu Ser Gly Glu He Asn Glu Glu Tyr Ala 
195 200 205 



Arg Arg Met Cys Lys Arg Pro Tyr Arg Ser Glu Lys Ser Thr Ala He 

210 215 22 0 



Ser Asp Ser Gin Gly Val Tyr Tyr Asp Gly Gin Val Leu Lys Gly Val 
225 230 235 240 



Arg Ala Lys Gin Phe Ser Met Arg Thr Ser Gly Ser Pro Thr Leu Arg 
245 250 255 
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Arg Met Lys Arg Asp Ala Gly Asp Asn Thr Cys Asp Tyr Thr lie Glu 
260 265 270 



Ser Thr Ser Thr Ser Thr Thr Thr Pro Thr Thr Thr Thr Val Thr Ser 
275 280 285 



Thr Val Thr Ser Thr Thr Thr Val Pro Thr Ser Thr Ser Thr Val Thr 
290 295 300 



Thr Ala Met Ser Thr Ser Thr Ser Thr Pro Ser Thr Ser Thr Thr lie 
305 310 315 320 



Glu Ser Thr Ser Thr Thr ?he Thr Ser Thr Ala Ser Thr Ser Thr Ser 
325 330 335 



Ser Thr Ser Thr Thr Gin Gin Ser Ser Ser Thr lie Thr Ser Ser Pro 
340 345 350 



Ser Ser Thr Thr Leu Ser Thr Ser lie Pro Thr Thr Thr Thr Pro Glu 
355 360 365 



lie Thr Ser Thr Leu Ser Ser Leu Pro Asp Asn Ala lie Cys Ser Tyr 
370 375 380 



Leu Asp Glu Thr Thr Thr Ser Thr Thr Phe Thr Thr Thr Met Leu Thr 
385 390 395 400 



Ser Thr Thr Thr Glu Glu Pro Ser Thr Ser Thr Thr Thr Thr Glu Val 
405 410 415 



Thr Ser Thr Ser Ser Thr Val Thr Thr Thr Glu Pro Thr Thr Thr Leu 
420 425 430 



Thr Thr Ser Thr Ala Ser Thr Ser Thr Thr Glu Pro Ser Thr Ser Thr 
435 440 445 



Val Thr Thr Ser Pro Ser Thr Ser Pro Val Thr Ser Thr Val Thr Ser 
450 455 460 



Ser Ser Ser Ser Ser Thr Thr Val Thr Thr Pro Thr Ser Thr Glu Ser 
465 470 475 480 



Thr Ser Thr Ser Pro Ser Ser Thr Val Thr Thr Ser Thr Thr Ala Pro 
485 490 495 
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Ser Thr Ser Thr Thr Gly Pro Ser Ser Ser Ser Ser Thr Pro Ser Ser 
500 505 510 



Thr Ala Ser Ser Ser Val Ser Ser Thr Ala Ser Ser Thr Gin Ser Ser 
515 520 525 



Thr Ser Thr Gin Gin Ser Ser Thr Thr Thr Lys Ser Glu Thr Thr Thr 

530 535 540 



Ser Ser Asp Gly Thr Asn Pro Asp Phe Tyr Phe Val Glu Lys Ala Thr 
545 550 555 560 



Thr Thr Phe Tyr Asp Ser Thr Ser Val Asn Leu Thr Leu Asn Ser Gly 
565 570 575 



Leu Gly lie lie Gly Tyr Gin Thr Ser lie Glu Cys Thr Ser Pro Thr 
580 585 590 



Ser Ser Asn Tyr Val Ser Thr Thr Lys Asp Gly Ala Cys Phe Thr Lys 
595 600 605 



Ser Val Ser Met Pro Arg Leu Gly Gly Thr Tyr Pro Ala Ser Thr Phe 
610 615 620 



Val Gly Pro Gly Asn Tyr Thr Phe Arg Ala Thr Met Thr Thr Asp Asp 
625 630 635 640 



Lys Lys Val Tyr Tyr Thr Tyr Ala Asn Val Tyr lie Gin Glu Tyr Ser 
645 650 655 



Ser Thr Thr lie Glu Ser Glu Ser Ser Thr Ser Ala Val Ala Ser Ser 
660 665 670 



Thr Ser Ser Thr Pro Ser Thr Pro Ser Ser Thr Leu Ser Thr Ser Thr 
675 680 685 



Val Thr Glu Pro Ser Ser Thr Arg Ser Ser Asp Ser Thr Thr Thr Ser 
690 695 700 



Ala Gly Ser Thr Thr Thr Leu Gin Glu Ser Thr Thr Thr Ser Glu Glu 
705 710 715 720 



Ser Thr Thr Asp Ser Ser Thr Thr Thr lie Ser Asp Thr Ser Thr Ser 
725 730 735 
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Thr Ser Ser Pro Ser Ser Thr Thr Ala Asp Ser Thr Ser Thr Leu Ser 
740 745 750 



Val Asp Gin Phe Asp Phe lie Leu Asp Ser Gly Leu Ser Trp Asn Glu 
755 760 765 



Thr Arg His Asn Glu Asp Ser lie Asn lie Val Pro Leu Pro Thr Asn 
770 775 780 



Ala lie Thr Pro Thr Glu Arg Ser Gin Thr Phe Glu Cys Arg Asn Val 
785 790 795 300 



Ser Thr Glu Pro Phe Leu lie lie Lys Glu Ser Thr Cys Leu Asn Tyr 
805 310 815 



Ser Asn Thr Val Leu Asn Ala Thr Tyr Ser Ser Asn lie Pro lie Gin 
820 325 830 



Pro lie Glu Thr Phe Leu Val Gly He Gly Thr Tyr Glu Phe Arg lie 
835 840 845 



Asn Met Thr Asp Leu Thr Thr Met Gin Val Val Ser His He Phe Thr 
850 855 860 



Leu Asn Val Val Ala Asp Ser Thr Ser Thr Ser Glu Val Thr Ser Thr 
865 870 875 880 



Thr Ser Thr Gly Ser Ser Ser Glu Ser Ser Ala lie Ser Thr Thr Ser 
885 390 895 



Gly He Glu Ser Thr Ser Thr Leu Glu Ala Ser Thr Thr Asp Ala Ser 
900 905 910 



Un Asp Ser Ser Thr Ser Thr Ser Asp Ser Gly Thr Thr Ser Asp Ser 
915 920 925 



Thr Thr He Asp Ser Ser Asn Ser Thr Pro Ser Thr Ser Asp Ser Ser 
930 935 940 



Gly Leu Ser Gin Thr Pro Ser Asp Ser Ser Ser Ala Ser Asp Ser Met 
945 950 955 960 



Arg Thr Thr Thr Val Asp Pro Asp Ala Ser Thr Glu Thr Pro Tyr Asp 
965 970 975 



Phe Val Leu Glu Asn Leu Thr Trp Asn Glu Thr Val Tyr Tyr Ser Glu 
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980 985 990 



Asn Pro Phe Tyr lie Thr Pro lie Pro Asn Lys Glu Pro Gly Ala Leu 
995 1000 1005 



Thr Thr Ala Met Thr Cys Gin Cys Arg Asn Asp Ser Ser Gin Pro 
1010 1015 1020 



Phe Val Leu Leu Lys Glu Ser Asn Cys Leu Thr Glu Phe Gly Lys 
1025 1030 1035 



Asn Gly Ala Tyr Ser Ala Ser Val Ser Phe Asn Pro Met Thr Ser 
10-1:0 1045 1050 



Phe Val Pro Ala Thr Gly Thr Tyr Glu Phe Leu lie Asn Val Thr 
1055 1060 1065 



Asn Arg Ala Ser Gly Glu Ser Ala Ser His lie Phe Thr Met Asn 
1070 1075 1080 



Val Val Leu Pro Thr Thr Thr Thr Glu Thr Pro Pro Thr Thr Val 
1085 1090 1095 



Ser Ser Ser Asp Asp Ala Gly Gly Lys Thr Gly Gly Thr Gly Ala 
110 0 110 5 1110 



Thr Gly Gly Thr Gly Gly Thr Gly Ser Gly Gly Ser Ala Thr Thr 
1115 1120 1125 



Leu Ser Thr Gly Asp Ala Val Arg Ser Thr Thr Ser Gly Ser Gly 
1130 1135 1140 



Ser Gly Gin Ser Ser Thr Gly Ser Gly Ala Gly Gly Ser Gly Thr 
1145 1150 1155 



Thr Ala Ser Gly Ser Gly Ser Gly Gly Ser Ser Gly Thr Gly Ser 
1160 1165 1170 



Asp Gly Val Asn Ser Gly Lys Thr Thr Ala Leu Asn Gly Asp Gly 
11 '"5 118 0 1185 



Thr Gly Ser Gly Thr Ala Thr Thr Pro Gly Ser His Leu Gly Asp 
1190 1195 1200 



Gly Gly Ser Thr Ser Gly Ser Gly Ser Asp Ser Asn Gly Ser Ser 
1205 1210 1215 
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Gly Val Ser Thr Lys Ser Ser Ser Gly Ser Asp Thr Ser Gly Ser 
1220 1225 1230 



Ser Asp Ser Ser Gly Ala Asn Gly Ala Phe Ser Ala Thr Ala Gin 
1235 1240 1245 



Pro Ser Thr Arg Thr Thr Lys Thr Arg Ser Ser Leu Ala Thr Val 
1250 1255 1260 



Ser Pro lie Ser Ala Ala Glu Gin Ala lie lie Asp Ala Gin Lys 
1265 1270 1275 



Ala Asp Val Met Asn Gin Leu Ala Gly lie Met Asp> Gly Ser Ala 
1280 1285 1290 



Ser Asn Asn Ser Leu Asn Thr Ser Ser Ser Leu Leu Asn Gin lie 
1295 1300 1305 



Ser Ser Leu Pro Ala Ala Asp Leu Val Glu Val Ala Gin Ser Leu 
1310 1315 1320 



Leu Ser Asn Thr Leu Lys lie Pro Gly Val Gly Asn Met Ser Ser 
13 2 5 13 3 0 13 3 5 



Val Asp Val Leu Lys Thr Leu Gin Asp Asn lie Ala Thr Thr Asn 
1340 1345 1350 



Ser Glu Leu Ala Asp Glu Met Ala Lys Val lie Thr Lys Leu Ala 
1355 1360 1365 



Asn Val Asn Met Thr Ser Ala Gin Ser Leu Asn Ser Val Leu Ser 
1370 1375 1380 



Ser Leu Asp Leu Ala Leu Lys Gly Ser Thr Val Tyr Thr Leu Gly 
13 8 5 13 9 0 13 9 5 



Val Ser Ser Thr Lys Ser Lys Asp Gly Thr Tyr Ala Val lie Phe 
1400 1405 1410 



jly Tyr Val lie Ala Ser Gly Tyr Thr Leu Val Ser Pro Arg Cys 
1415 1410 1425 



Thr Leu Ser lie Tyr Gly Ser Thr lie Tyr Leu Thr Gly Asp Thr 
1430 1435 1440 
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Arg Ala Ser Tyr Lys Gin Leu Asp Gly Asp Thr Val Thr Ala Asp 
1445 1450 1455 



Thr Me*: Leu Ala Ala Ala lie Gly lie Gin Gly Met Phe Ala Thr 
1460 1465 1470 



Asn Gly Arg Thr Val Gin Val Glu Gin Asp Lys lie Asp Asp Lys 
1475 1480 1485 



Arg Ser Leu Val Ser Gly Asn lie Met Ala Thr Met Ser Gly Val 
1490 1495 1500 



Gly Asp Val Gin Ser Gly Glu Tyr Ser Tyr Asn Asp Met Tyr Val 
15 0 5 1510 1515 



Thr Ala Trp Asn Val Thr Tyr Asp Asn Ser Thr Val Gly Ser Thr 
1520 1525 1530 



Ser Gin Lys Asn Thr Ser Phe Ser Phe Asn lie Pro Val Ser Glu 
1535 1540 1545 



Val Gin Tyr He Leu Leu lie Glu Ser Gly Thr Met lie Lys Leu 
1550 15 5 5 15 60 



His Ser Thr Gin Asn lie Val Ser Arg Gly Leu Val Val Thr Ala 
1565 1570 1575 



Ser Tyr Gly Gly Val Thr Tyr Thr lie Thr Gys Thr Asn Gly Thr 
1580 1585 1530 



Gly Lys Phe Val Glu Val Asp Thr Asp Asn Ala lie Phe Ser Tyr 
1595 1600 1605 



Asn Ala Asp Ser Phe Thr Val Val Ala Ser Asp Gly Ser Ser Ala 
1610 1615 1620 



Ser Thr Val Lys Lys Leu lie Gin Met Pro lie Val lie Glu Asn 
1625 1630 1635 



Val Asn Leu Ala Leu Phe Asn Gin Thr Thr Ser Pro Leu Val Phe 
1640 1645 1650 



Ser Asn Ala Gly Ser Tyr Ser Met Arg Met Val Leu Ser Pro Gin 
1655 1660 1665 
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Asp lie Gly lie Pro Ala Val Ser Ala Leu Ser Gin Thr Val Ser 
1670 1675 1680 



lie Ser Thr Leu Ser Pro Thr Ala Ser Tyr Thr Lys Asp Asp Leu 
1685 1690 1695 



Gin Ser Leu lie Lys Glu Gin Thr Leu Val Thr Val Ser Gly Thr 
17 0 0 17 0 5 1710 



Thr Ser Asn Ser Leu Leu Ser lie Ala Gly Ser Leu Thr Ser Ala 
1715 1720 1725 



Leu Lys lie Ala Leu Asp- Asn Pro Leu Ser Ser Asp Leu Ala Ala 
1730 1735 1740 



Asn Leu Lys Tyr Ala Thr Asp) Asn Tyr Asp Ser Leu Tyr Asn Val 
174 5 175 0 1755 



Leu Pro Ser Asp Pro Asp Asn lie Val Tyr Val Glu Glu Met Thr 
1760 1765 1770 



Ser Glu Glu Trp Ala Ala Tyr Val Thr Lys Met Phe Gin Lys Asn 
1775 1780 1785 



lie Ala Lys Asn Leu Ala Asn Gin Leu Ala Ser Thr Leu Asp Thr 
1790 1795 1800 



Leu Glu Asn Thr Leu Ala Ala Arg Ala lie Ala Thr Gly Asn Leu 
1805 1810 1815 



Pro Tyr Asp Tyr Ser Asn Ser Val Asp Gly Thr Gly Met Val lie 
1820 1825 1830 



Val He Asp Asp Ala Ser Asn lie Val Gly Lys Thr Gin Asn Cys 
1835 1840 1845 



Glu Glu Trp Ala Phe Lys Leu Pro Ser Pro Ala Ser Thr Leu Asn 
185 0 1855 18 6 0 



Thr Ala Glu lie Thr Asp> Lys Thr Leu He Gin Val Gly Leu Val 
1865 1870 1875 



Cys Tyr Ala Thr Asn Pro Arg Thr Tyr Val Asp Asn Phe Asp Met 
1880 1885 1890 



Leu He Thr Ser Gly Ala Leu Glu Ala His He Lys Asp Glu Asn 
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1895 1900 1905 



Un lie lie lie Pro lie Thr Gly Thr Thr Ala Pro lie Tyr Val 
1910 1915 192 0 



Asn Gly Arg Gly Ser Glu Asp Asp Ala Val Leu Thr Leu Met Gin 
19:"!5 1930 1935 



Gin Gly Asp Phe Ala Ser Tyr Gin lie Leu Asp Leu His Ala Phe 
194 0 194 5 195 0 



Arg Thr Thr Asn Trp Asn Asn Ser Leu Gin Val Glu lie lie Ala 
1955 1960 1965 



Ser Gin Asp Tyr Glu lie Pro Asn Asn Asp Asp Thr Tyr Met Phe 
1970 1975 198 0 



5er Ser Phe Gin Ser Leu Pro Gly Pro Leu Glu Ser Asn His Glu 
1985 1990 19 95 



Trp lie Phe Asp Leu Asn Thr Leu Asn Lys Thr Ser Asn Tyr Phe 
2 0 0 0 2 0 0 5 2 010 



Val Thr Ala Gly Asn Leu lie Asn Asn Thr Gly Leu Phe Phe lie 
2015 2020 2025 



Gly He Gly Lys Arg Asn Ser Ser Thr Asn Thr Gly Asn Ser Ser 
2 0 3 0 2 035 2 04 0 



Asp He Val Asn Tyr Gly Gin Tyr Asp Ser Met Gin Trp Ser Phe 
2045 2050 2055 



Ala Arg Ser Val Pro Met Asp Tyr Gin Val Ala Ala Val Ser Lys 
2060 2065 2070 



Gly Cys Tyr Phe Tyr Gin Lys Thr Ser Asp Val Phe Asn Ser Glu 
2075 2080 2085 



Gly Met Tyr Pro Ser Asp Gly Gin Gly Met Gin Phe Val Asn Gys 
2090 2 0 95 2 10 0 



Ser Thr Asp His Leu Thr Met Phe Ser Val Gly Ala Phe Asn Pro 
210 5 2110 2115 



Thr lie Asp Ala Asp Phe Ser Tyr Asn Tyr Asn Val Asn Glu He 
2120 2125 2130 
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Glu Lys Asn Val Lys Val Met lie Ala Ala Val Phe Met Leu Val 
2135 2140 2145 



Val Tyr Gly Cys Leu Thr Tie Asn Ala lie lie Cys Gin Arg Lys 
2 : 5 0 2 1 5 5 216 0 



Asp Ala Ser Arg Gly Arg Leu Arg Phe Leu Lys Asp Asn Glu Pro 
2165 2170 2175 



His Asp Gly Tyr Met Tyr Val lie Ala Val Glu Thr Gly Tyr Arg 
2180 2185 213 0 



Met Phe Ala Thr Thr Asp Ser Thr lie Cys Phe Asn Leu Ser Gly 
2195 1.200 2205 



Asn Glu Gly Asp Gin lie Phe Arg Ser Phe Arg Ser Glu Glu Asp 
2210 2215 2220 



Gly Asn Trp Glu Phe Pro Phe Ser Trp Gly Thr Thr Asp Arg Phe 
2 2 2 5 2 2 3 0 2 2 3 5 



Val Met Thr Thr Ala Phe Pro Leu Gly Glu Leu Glu Tyr Met Arg 
2240 2245 2250 



Leu Trp Leu Asp Asp Ala Gly Leu Asp His Arg Glu Ser Trp Tyr 
2255 2260 2265 



Cys Asn Arg lie lie Val Lys Asp Leu Gin Thr Gin Asp lie Tyr 
2270 2275 2280 



Tyr Plie Pro Phe Asn Asn Trp Leu Gly Thr Lys Asn Gly Asp Gly 
2285 22 90 2295 



Glu Thr Glu Arg Leu Ala Arg Val Glu Tyr Lys Arg Arg Phe Leu 
23 00 2 30 5 23 10 



Asp Glu Ser Met Ser Met His Met Leu Ala Gin Thr lie Ser Trp 
2315 2320 2325 



Phe Ala Met Phe Thr Gly Gly Gly Asn Arg Leu Arg Asp Arg Val 
2330 233 5 2 34 0 



Ser Arg Gin Asp Tyr Ser Val Ser lie lie Phe Ser Leu Val Val 
2345 2350 2355 



56 



Val Ser Met lie Ser lie Thr lie Leu Lys Ser Asp Asn Ser lie 
2360 2365 2370 



lie Ser Asp Ser Lys Ser Val Ser Glu Phe Thr Phe Thr lie Lys 
2 375 2 380 2385 



Asp lie Ala Phe Gly Val Gly Phe Gly Val Leu lie Thr Phe Leu 
2390 2395 2400 



Asn Ser Leu His lie Leu Leu Cys Thr Lys Cys Arg Ser His Ser 
2405 2410 2415 



Glu His Tyr Tyr Tyr Lys Lys Arg Lys Arg Glu Asp Pro Glu Phe 
2420 2425 2430 



Lys Asp Asn Ser Gly Ser Trp Pro Met Phe Met Ala Gly Met Ala 
2435 2440 2445 



Arg Thr lie lie Val Phe Pro Val Leu Met Gly Leu lie Tyr lie 
2450 2455 2460 



Ser Gly Ala Gly Met Ser Leu Met Asp Asp Leu Ala Asn Ser Phe 
2465 2470 2475 



Tyr lie Arg Phe Leu lie Ser Leu lie Leu Trp Ala Val Val Phe 
2480 2485 2490 



Glu Pro lie Lys Gly Leu Tie Trp Ala Phe Leu lie Leu Lys Thr 
2495 2500 2505 



Arg Lys Ser His Lys lie lie Asn Lys Leu Glu Glu Ala Leu Leu 
2510 2515 2520 



Arg Ala Lys Pro Ala Glu Thr Phe Leu Arg Asn Pro Tyr Gly Lys 
2525 2530 2535 



lie Glu Lys Gly Leu Gly Thr Glu lie Ala Asp Val Thr Lys Leu 
2540 2545 2550 



Arg Asp Thr Glu Asn Arg Lys Met Arg Asp Glu Gin Leu Phe lie 
2555 2 560 25 6 5 



Thr lie Arg Asp Met Leu Gys Phe Phe Ala Ser Leu Tyr lie Met 
2570 2575 2580 
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Val Met Leu Thr Tyr Tyr Cys Lys Asp Arg His Gly Tyr Trp Tyr 
2585 2590 2535 



Gin Leu Glu Met Ser Thr lie Leu Asn lie Asn Gin Lys Asn Tyr 
2600 2 6 05 2 6 1 0 



jly Asp Asn Thr Phe Met Ser lie Gin His Ala Asp Asp Phe Trp 
2615 2620 2625 



Asp Trp Ala Arg Glu Ser Leu Ala Thr Ala Leu Leu Ala Ser Trp 
2630 2635 2640 



Tyr Asp Gly Asn Pro Ala Tyr Gly Met Arg Ala Tyr Met Asn Asp 
2 64 5 26 50 2 655 



Lys Val Ser Arg Ser Met Gly He Gly Thr lie Arg Gin Val Arg 
2660 2665 2670 



Thr Lys Lys Ser Ala Glu Cys Thr Met Phe Lys Gin Phe Gin Gly 
26 7 5 2680 2685 



Tyr lie Asn Asp Cys Gly Glu Glu Leu Thr Ser Lys Asn Glu Glu 
2 6 9 0 2 6 9 5 2 7 0 0 



^ys Thr Leu Tyr Met Gin Ala Gly Trp Thr Glu Leu Glu Ser Glu 
2705 2710 2715 



Asn Gly Thr Asp Ala Ser Asp Glu Tyr Thr Tyr Lys Thr Ser Glu 
2720 2725 2730 



Glu Leu Ser Thr Glu Thr Val Ser Gly Leu Leu Tyr Ser Tyr Ser 
2735 2740 2745 



Gly Gly Gly Tyr Thr lie Ser Met Ser Gly Thr Gin Ala Glu He 
2750 2755 2760 



lie Thr Leu Phe Asn Lys Leu Asp Ser Glu Arg Trp lie Asp Asp 
2765 2770 2775 



His Thr Arg Ala Val lie lie Glu Phe Ser Ala Tyr Asn Ala Gin 
2 7 8 0 2 7 8 5 2 7 9 0 



lie Asn Tyr Phe Ser Val Val Gin Leu Leu Val Glu lie Pro Lys 
27 9 5 2800 2 8 0 5 



Ser Gly lie Tyr Leu Pro Asn Ser Trp Val Glu Ser Val Arg Leu 
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2810 2815 2820 



lie Lys Ser Glu Gly Ser Asp Gly Thr Val Val Lys Tyr Tyr Glu 
2 8 2 5 2 8 3 0 2 8 3 5 



Met Leu Tyr lie Phe Phe Ser Val Leu lie Phe Val Lys Glu lie 
2840 2845 2850 



Val Phe Tyr Leu Tyr Gly Arg Tyr Lys Val lie Thr Thr Met Lys 
2 8 5 5 2 8 6 0 2 8 6 5 



Pro Thr Arg Asn Pro Phe Lys lie Val Tyr Gin Leu Ala Leu Gly 
2 870 2 875 2880 



Asn Phe Ser Pro Trp Asn Phe Met Asp Leu lie Val Gly Ala Leu 
2885 2890 2895 



Ala Val Ala Ser Val Leu Ala Tyr Thr lie Arg Gin Arg Thr Thr 

2 9 00 2 SO 5 2 910 



Asn Arg Ala Met Glu Asp Phe Asn Ala Asn Asn Gly Asn Ser Tyr 
2915 2920 2925 



lie Asn Leu Thr Glu Gin Arg Asn Trp Glu lie Val Phe Ser Tyr 
2930 29 3 5 2 940 



Cys Leu Ala Gly Ala Val Phe Phe Thr Ser Cys Lys Met lie Arg 
2945 2950 2955 



lie Leu Arg Phe Asn Arg Arg lie Gly Val Leu Ala Ala Thr Leu 
2 9 6 0 2 96 5 2 9 7 0 



Asp Asn Ala Leu Gly Ala lie Val Ser Phe Gly lie Ala Phe Leu 
2975 2980 2985 



Phe Phe Ser Met Thr Phe Asn Ser Val Leu Tyr Ala Val Leu Gly 
2990 2995 3000 



Asn Lys Met Gly Gly Tyr Arg Ser Leu Met Ala Thr Phe Gin Thr 

3 0 0 5 3 0 10 3 015 



Ala Leu Ala Gly Met Leu Gly Lys Leu Asp Val Thr Ser lie Gin 
3020 3025 3030 



Pro lie Ser Gin Phe Ala Phe Val Val lie Met Leu Tyr Met lie 
3035 3040 3045 



59 



Ala Gly Ser Lys Leu Val Leu Gin Leu Tyr Val Thr lie lie Met 
3050 3055 3060 



Phe Glu Phe Glu Glu lie Arg Asn Asp Ser Glu Lys Gin Thr Asn 
3065 3070 3075 



Asp Tyr Glu lie lie Asp His lie Lys Tyr Lys Thr Lys Arg Arg 
3080 3085 3090 



Leu Gly Leu Leu Glu Pro Lys Asp Phe Ala Pro Val Ser lie Ala 
3095 3100 3105 



Asp Thr Gin Lys Asp Phe Arg Leu Phe His Ser Ala Val Ala Lys 
3110 3115 3120 



Val Asn Leu Leu His His Arg Ala Thr Arg Met Leu Gin Thr Gin 
3125 3130 3135 



Gly Gin Tyr Gin Asn Gin Thr Val lie Asn Tyr Thr Leu Ser Tyr 
3140 3145 3150 



Asp Pro Val Ser Ala lie His Glu Thr Gly Pro Lys Arg Phe Gin 
3155 3160 3165 



Lys Trp Arg Leu Asn Asp Val Glu Lys Asp 
3170 3175 



<210> 5 
<211> 8073 
<212> DNA 

<213> C. Elegans pkd-2 gene 
<400> 5 

tcattcttct tttttgtcag caatcgaggt gattgttgga cgacgagcgg cagattcacg 60 
gttacggact tggttggtga ggagggcctg gacaagtaaa atatttattg gaaatttaga 120 
tatttagcag taacagcaaa attatttgta ttttgttgtt taatttacta aatagtaaaa 180 
attgtaagtt ttcattaatt cttattgcca gaataaaaaa ttttctaatt ttgttttgtc 240 
taatttgtct aaaactacga aagtttttct ctaaaaattt cactagataa atacaatttt 300 
tcatgtttca attactttcc aaaagaagta acactataat tgcattagtt acaattttca 360 
actcacactc aaatccatca aatttcctcc atcttgttgt tgaactcttt gtttttcgat 420 
tgtctggagt gttgcattga ctccttcaat ccgatccaca atgctgaaca ctgattcttg 480 
catttgatct acacggcggt tcaaactgaa atgatttacg taatgtttat gatcatttat 540 
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gatagagctg atacagtaaa agttaccaat ttttgtttct attcttcgga attgtgaaaa 600 
aatacaattt tct ratggtt t^cattattt gaaaattcca gtcttcacac gtataaactg 660 
gaacacgaaa aactatgggt tctattctag aatactaatt ttttaatcga taaataatat 720 
tatcgtcaaa aaagcataaa gttttttttg taagatatat gaaaatcgaa taacaaaagt 780 
taaacttaat caatttatga aaacattgaa ccagtcaaaa atctaattgt gataccgtga 840 
aaaaaaaacg tttccctcca aaagtttacc tttttcaagt cttctgttaa caaattttca 900 
gaacgtttat artrgtatgg tgacggtgaa acattatttg atcaaaactg ctgtgggaac 960 

tgacggttat tatataatta agg^tattat ggtaacagcg aaacag:att taaaaatagc 1020 

tgtttcggta cccaaggggt accccatgag gaaaataaaa gtattacttt ttcagttatg 1080 

aaaa:tgaga argttttcac aaaatgttac crgnggtctg tttgggaaaa aggaaatcta 1140 

cgatgagaaa tttgcagaac antttttgtc aaaattctct acatgtrttt ttttgttgta 1200 

cgcagcacag cggaagttca ggtggttatg aaagagtaaa tactttrttt ctgtgatata 1260 

aaaaatgttt gccngtcttg acggctgcgg gccagcacat ttgcctacgt ttcaggtaaa 132 0 

catgattttt gtaattttcc agtggcatgt aggcccgcag gtaggcaggc ctaacaattt 1380 

gaccatttaa agtcgtgtac acaataaaat attaattctt taaaatataa tcatttgaaa 1440 

attgaaatgc gaaccttcgg ttattatcga attgaatgaa aaacaaaaag aaaataattc 1.600 

taaaaactag ctgaaacatc acaattttcc gtaaaactca ctttgcgtaa tccctgtgat 1560 

tctccatata atttcttttc tgttccgtca ttctagccac ctcatcagca atatcttcag 1620 

ccactttctc cggaacatgc tcagtcattg atgtcacatt gaatcgagtg aatgcttcat 1680 

tgatgtcttt ttcagcgtat ccggcacggt agagcatcag tttgtagtct tcatacgtgg 174 0 

catcctctcc aggggcatcc gggcgttttc eacgntttgt gagtcctcga actttctgga 18 00 

atgaggtatt ttgcggtttt agccaagcgc ccgacgtatt tcgggaactc ttagaatatg 1860 

gggcgttgat gaaccctgaa gcacccgaca tattccaggt trcaacacaa acccagaaaa 192 0 

tgtccgacgc tagtttaggt acaccaagta acttacattc ataaaccaat ccaaaatccc 198 0 

ctctccatct ttctttctag ccagctctgc tttcacttca acgtaggaat cattgatgat 2040 

agccaagaa: atgttcaata ggatgaaega gacgaagaag acgtaggcaa tgaagaaggc 2 1.00 

gggtccgaag aatcgattgc aggattctag agccgagaag t;aaag:cac cgagaatgag 1': 1.6m 

acggagcagg gcgaacgcag agttgtagag gttggagtag tcggcgatct tagaaaaatg 2220 

tgaagcgccc gacatttacc gggttttgtg taggcaaaac ccggaagatg tcggatgcaa 2280 

gaatgtaaca tgccgattag gatacttggt atcactcagt cagataacca ccatttttgt 2340 
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taaaagaaaa tttactgttt cattcaagtt atataagtaa ttggaagatc ccgctgcggt 24 0 0 

gaagcgtatt taagattgtt aaaatagctg tgttgatatt tgggtacgtc aaaataaagg 2460 

aaatgaatgt tgtaatggat cagacatctg gcgggctcgg tgtaggcaga accaggcaga 2 52 0 

tgtcggatgc atgaatgtaa aacgcatccg acatc:gccg ggttcttggt tcaaggtaag 258 0 

cttgataata tttaaaaatg aaaaaaaaac accaggcaga tgtcgggtgc taaaataatt 2 64 0 

gctgcgaatt tcccgtttcg taaacttcat gagatggaaa tgaatcaaaa tgtcattgta 2700 

cctaagaatg cattcgaatg gtagtaaaaa taaatgtttt tcatataaaa ttggtgaaac 2760 

tgcgattttt ttctaatttt atatttttta aatttcacag caatataaaa cgttacagta 2820 

ccccaactat tctaaactcc acgaataaaa caaagatctt aaagattaag ttacctgtgt 2880 

cccaaagcac aaatatccaa actgtgcgaa tgcaaaaaag aaaacagcga acatcactgc 2 94 0 

aaatcctcca atatcctttg cagatctggt caacgtagag gacaactgtg acatggtctt 3 000 

gttaactgag atgaacttga acactttcac ccaagcaaca aataccacac atgctttgat 3060 

gttcagataa gagttctcgg aagaagtgac gtcaccgaat ggtgcatttg tcaatccgtt 3120 

ctcaatgaca gagttgacac gatttactcc ggtt t ttgtg cgattcactg acagaattat 318 0 

tgtggctact gaaaatccta gcagcacaac gtctaccaaa ttccagaact gggtgagata 3 24 0 

gtggagacgg tgacggccga Cagcaaaaag c:c:tcgaaa atgaagtata gtatgaatcc 3 3 0 0 

acagaagatt ccttcaaaaa tcatcattcg ggtgcctcca gatgtttgat aggtcagaag 3360 

atcgtaagtc ataagctttg gagttgtgat aacacogcca gatgcaggga gctcaaatag 3420 

gagtctgaaa tgggaaattt cgaaaaaaat ttaactcgct gcttcagctt tatcataaaa 3480 

ttggcgcact tatttgaaaa ttattatctg atcgacattg attggaatgc aaatatttat 3 54 0 

aataaatttg ttgacgtaac taaagtttaa aaatccagtt taaaaaaact atgtaaaatt 3600 

tcagtactct tgaaactaga caagattcat acttgttttc atttccatag acaccctcac 3660 

agttggccgg gtgactgata tgtatggccc gacatttttc gggttactgt ggattcatag 3 '7 2 0 

ttttcggtgt ggcccattgc aaggcaaagc tagtgcggcg cgaaactcgg aaaacgtcgg 3780 

accatgcata tcagtcaaat gccactcgaa tttcgaaatt t ttgaatgaa cgtttactct 3 84 0 

tgttgaaata cttataatta cagtttcaca aaca::gtaa aatcttagtc aaaaacgaga 3 900 

cacca::cca c:aaacatga tagaactrac zzcz^czacac aaaacagatt aatattcg:a 3360 

ttgtacagag caaagtccac aataattgca cgtgatcctc tgtcgatcca gcgattagic 4 02 0 

tttaacgtgg caattgcaga zt gage t tea get gage cag ctactggaag gcgttgaaca 4 0 3 0 

aatccaccac ctccatatga agcaatggtg cccacggttt tcaggttttc aagctctttt 41.40 

gccgtggcgt agatgaatct gaatataata ttttatttaa aaaaaggatt ggtgagactg 42 0 0 
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ttttttatag gaattatatg ttgacaataa ctatctaaga ctaaraatta aatgaaaatt 4260 

gcatgacaac cataatgttc taaaatttaa aaaaaggagc atgaaacatt a:gaatatta 4 320 

gttagaatat ttcaattttc gaggtactt t tcacaaactt tacatttttt tcaacgtttt 4380 

ttaataagaa tactctttca ggtagttaat atataagcta aattttgcat ttgtgtattg 4440 

aagcttttgc aaaaacacat aaacagatat aactgataat ttcttggaac ataaaattgt 4500 

attttcatgc aaatttcgta acattctttc aaatacagtt tcataatatt gttaaaaaga 4560 

aattggggtt ttctcaatag tccataaaat tctaaatatt tttaaaataa aactaagtat 462 0 

tttccgcaaa taagtcaagt tttgcaataa aattcactgt ttcacattat gatcaagttt 46*0 

gcatcacaat aagaaataat agtaaaaatt ggttctccat gaaaaaaccc cataaatgcc 4740 

atgaaacaac gttagctccg cctttcacca atcgccgatt ggtcagcaga actcaaaagg 4800 

ca:tagaagc tgctgattca acgaccaaac ttggccgaat ttacaaaatt gacgtcactc 4860 

acgcatcaac acttccatca ccgaccatcg tcttatcctc gagcttttcc tcataatttg 4920 

caaaacattc cttaatctcc cgctggaaac ttttcatcac agtacacgag tcatttgtca 4980 

:ttt:aacat tcngatccga ggttccccaa gcaaacgatt ctcatagtag accatattct 5040 

cgttatccgt cgaattggaa gtttccgtcc aatacatgcc aggtattagg acttgtgaca 5100 

gccactgaaa gtrtgatttg aaggttttca tttaaaaatt gaggaaactt acatcccaaa 5160 

:attatccat tgaggtacaa gatccaaatg ctggagctcc ggaggcaccg gtgcrcgcca 522 0 

caaacaggtc gctcattact ttggagtagt agtaagattg gatgctgttt tgggcgaacg 5280 

caactgtaaa tttttgaatt tagaaaaaaa aaacccgtga ag^gtcgggt gctaactggg 534 0 

cgngctcgat atatcacagg attagcccga cnacctgcga ggtgtcgcgc gaaacactag 5400 

atgaaaattt tacaagaaaa tgattttcga aaatacaaac atttgttaac attaattgta 5460 

tttttaagtt gtaaacgcaa aaataaatat tggaaatttg aaaatgtttt gttacaaaaa 5520 

ttctgctgtt ttgcttacta agtaaaccta a:aaattata ggtaaaaata gtatgtgaac 5580 

gtttcatgag gttattcaag tagtgtcgga aaat:aaaaa gtgtagaaaa attacgtcac 5640 

aactgtatta aaatacataa aaacatgtat tttaatacat ttgtgacgtc acaaatgtat 5700 

ttaaatacat tttgctacat tacttgatta accccattaa caaagttgta ctcgraaaat 5760 

ttcagttgaa atgctcaaac tcactaaacg tgttgaggaa aaaaaataaa aatttaaaaa 5820 

aaaactgttc caccgttgta acaaatgttg tacg^gtttg tcttaaatag tattcggagg 5880 

attcagcctg caatggacag ttttcaaaag agaaaaattt aactaattgg aagccattta 5940 

atcaaaaatt atgaatttag agattacttt gaaaaatgta tgattctaaa cgtttctttt 6000 



63 



gtgtttattt gcaaaattca aatataagtt tttccacttt tcaaaaccta tttataaaaa 6 06 0 

ttagaaaatt aaacaatttt ccaaacaaca ttttttcccg tactgcatta aagtaacaac 612 0 

ataaattgga agattagtaa ctactttggt catagtgttt ccaacaaagt gtggttttta 6180 

tgatgctcac aataaatttt tcgaatgcca gttgaaacat ttttgaaaaa ttataaaaca 6240 

cgaaatgaat attttgcagt tgatagttac aaatccctgc caaatctttt ttttcacaaa 6300 

cttgaatttt aagaaatttg ctaaaaaaaa acttcggctg tttcatacat g:catataat 6360 

ttgtaaaaat aaagtgaaaa tcgattcgtc gtgtgtagtr tcgccactca ccataaaa:: 6420 

gctgattaag tatagtgagt ggcgaaactc ggaaattgtc ggccgccgtg gaaac :tacc 64 8 0 

ccaaaaccgg acgcagtgcg tccggtggtg ttaaaatcgg acgaccggac grcgatttgt. 6540 

acagccctat ttgaaagtaa tgacgtcata cttactttca tacagaaatt aaatacctga 66 00 

tacgttagat tttgggaaat aagcttgtca caaaaaatga tgc.ggr.tt a:: t tctagaagt 666 0 

cttactatgt agttggcaca caaaatatga aatttgtagc gratgcttca tagcagttac 672 0 

aaagtcgaga actatttgta catcaatttg accaacaaac ttaccataaa ccagcacaa: 678 0 

caagaacaca gcgtatccac caacttccat aaacgaacgg gcagtcagct tgatctttcc 684 0 

atccgatttc tcgtgtccgg atgccagcaa ggcttgagaa aacgagattc cctctctttg 6900 

agccggattc ttcttcttat cgtgctcata ctcctcactg accatagaat ggtcaaacga 6960 

ggggccatgc tccgcagcgg cgaccggctg cggtggatta gcccatcgct cgtccgcagc 7020 

gccgtagttc attgaagacg gctcgctgaa acagtagaaa atttgaatta a agtt rtgag 708 0 

aaaagttgaa aatcgagagc tctgtagtgt aaaaactgga aaaatagagt cgaaaagagg 7 14 0 

cgagctcgcg aaatccacgt cct rgtagct cttggagatg ccgcattgct aagagatttc 72 0 0' 

cgtagatacc atgttttatg ggatttcacg tttttggtt g gagacggttt tttgcataga 72 0 0 

aacggaaaaa tgatgcagga atagaaaacg aacatgattt gaaactgaaa accatcgact 7320 

atacggcaca atcatactac att tatcggg ttattgaaac tgcatcccaa aagtt:acaa 738 0 

tttaaattca cataccattt gaagataaca acgaataaaa agactccgaa aggcggcaaa 74 4 0 

tgtcgtggtt tcgtggtgta gtggttatca catctgtcta acacacagaa ggtcggtggt 7500 

tcgagcccgc ccgagatcat aagttttttg tcaatcatta atattgattc atctgaatga 75 6 0 

aattgtaaaa ttctttgaag gtgttctaaa atattgaact gtcttttttt agattrcgtt 7620 

agtatataat ttttgaaaca tacatttttt tcttccaaat ttcaagtatc ttctacgatt 7680 

trtgaaaaat cccaaaaatt gtaaacatta aaattctgaa taaacggtgg aaatttgtag 7740 

ttctctcaaa ttctaaataa aaattgaacg aaatttgaga aatttcctgt ttcaaaaact 7800 

aaatgtctta ttttcagagt tcaacaatgc cttagagaaa gttggaaaat gataatgttt 7860 
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gttagtatat tgagaatate atgcaagtga aacaattagt ttttttttcg ataacaatta 7920 

tttaaaaaaa actactgttt caaatctttt attcaaccaa tcctgtaata aaagttcact 7980 

catcttctcc ctcttcatcc ataatgtatg cccctcttca aatggaaaat atgatgtcgg 8040 

ggggaggt-c tccccctccc cacgaccctc cat 8073 



<210> 6 
<211> 815 
<2 12 > PRT 

<213> C. Elegans Pkd-2 protein 
<400> 6 

Met Glu Gly Arg Gly Glu Gly Glu Asp Leu Pro Pro Thr Ser Tyr Phe 
15 10 15 



Pro Phe Glu Glu Gly His Thr Leu Trp Met Lys Arg Glu Lys lie Lys 
20 25 30 



H:ls Leu Gin Arg lie Leu Gin Phe His Ser Asp Glu Ser lie Leu Met 
35 40 45 



lie Asp Lys Lys Leu Met lie Ser Gly Gly Leu Glu Pro Pro Thr Phe 
50 55 60 



Cys Val Leu Asp Arg Gys Asp Asn His Tyr Thr Thr Lys Pro Arg His 
65 70 75 80 



Leu Pro Pro Phe Glu Val Phe Leu Phe Val Val lie Phe Lys Cys Glu 
85 90 95 



Pro Ser Ser Met Asn Tyr Gly Ala Ala Asp Glu Arg Trp Ala Asn Pro 
100 105 110 



Pro Gin Pro Val Ala Ala Ala Glu His Gly Pro Ser Phe Asp His Ser 
115 120 125 



Met Val Ser Glu Glu Tyr Glu His Asp Lys Lys Lys Asn Pro Ala Gin 
130 135 140 



Lys Glu Gly He Ser Phe Ser Gin Ala Leu Leu Ala Ser Gly His Glu 
145 150 155 160 



Lys Ser Asp Gly Lys He Lys Leu Thr Ala Arg Ser Phe Met Glu Val 
165 170 175 
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Gly Gly Tyr Ala Val Phe Leu lie Val Leu Val Tyr Val Ala Phe Ala 
180 185 190 



Jin Asn Ser lie Gin Ser Tyr Tyr Tyr Ser Lys Val Met Ser Asp Leu 
195 200 205 



Phe Val Ala Ser Thr Gly Ala Ser Gly Ala Pro Ala Phe Gly Ser Cys 
210 215 220 



Thr Ser Met Asp Asn lie Trp Asp Trp Leu Ser Gin Val Leu lie Pro 
225 230 235 240 



;ly lie Tyr Trp Thr Glu Thr Ser Asn Ser Thr Asp Asn Glu Asn Met 
245 250 25 5 



lie Tyr Tyr Glu Asn Arg Leu Leu Gly Glu Pro Arg lie Arg Met Leu 
260 265 270 



Lys Val Thr Asn Asp Ser Cys Thr Val Met Lys Ser Phe Gin Arg Glu 
275 280 285 



lie Lys Glu Cys Phe Ala Asn Tyr Glu Glu Lys Leu Glu Asp Lys Thr 
290 295 300 



Met Val Gly Asp Gly Ser Val Asp Ala Phe lie Tyr Ala Thr Ala Lys 
305 310 315 320 



3lu Leu Glu Asn Leu Lys Thr Val Gly Thr lie Ala Ser Tyr Gly Gly 
32 5 330 335 



Gly Gly Phe Val Gin Arg Leu Pro Val Ala Gly Ser Thr Glu Ala Gin 
340 345 350 



Ser Ala lie Ala Thr Leu Lys Ala Asn Arg Trp lie Asp Arg Gly Ser 
355 360 365 



Arg Ala lie lie Val Asp Phe Ala Leu Tyr Asn Ala Asn lie Asn Leu 
370 375 380 



Phe 2ys Val Val Lys Leu Leu Phe 31 u Leu Pro Ala Ser Sly Gly Val 
385 390 395 400 



lie Thr Thr Pro Lys Leu Met Thr Tyr Asp Leu Leu Thr Tyr Gin Thr 
405 410 415 



Ser Gly Gly Thr Arg Met Met lie Phe Glu Gly lie Phe Cys Gly Phe 
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420 425 430 



lie Leu Tyr ?he lie Phe Glu Glu Leu Phe Ala lie Gly Arg His Arg 
435 440 445 



Leu His Tyr Leu Thr Gin Phe Trp Asn Leu Val Asp Val Val Leu Leu 
450 455 460 



Gly Phe Ser Val Ala Thr lie lie Leu Ser Val Asn Arg Thr Lys Thr 
465 470 475 480 



Gly Val Asn Arg Val Asn Ser Val lie Glu Asn Gly Leu Thr Asn Ala 
485 490 495 



Pro Phe Asp Asp Val Thr Ser Ser Glu Asn Ser Tyr Leu Asn lie Lys 
500 505 510 



Ala Cys Val Val Phe Val Ala Trp Val Lys Val Phe Lys Phe lie Ser 
515 520 525 



Val Asn Lys Thr Met Ser Gin Leu Ser Ser Thr Leu Thr Arg Ser Ala 
530 535 540 



Lys Asp lie Gly Gly Phe Ala Val Met Phe Ala Val Phe Phe Phe Ala 
545 550 555 560 



Phe Ala Gin Phe Gly Tyr Leu Cys Phe Gly Thr Gin lie Ala Asp Tyr 
565 570 575 



Ser Asn Leu Tyr Asn Ser Ala Phe Ala Leu Leu Arg Leu lie Leu Gly 
580 585 590 



Asp Phe Asn Phe Ser Ala Leu Glu Ser Cys Asn Arg Phe Phe Gly Pro 
595 600 605 



Ala Phe Phe lie Ala Tyr Val Phe Phe Val Ser Phe lie Leu Leu Asn 
610 615 620 



Met Phe Leu Ala lie lie Asn Asp Ser Tyr Val Glu Val Lys Ala Glu 

625 630 635 640 



Leu Ala Arg Lys Lys Asp Gly Glu Gly lie Leu Asp Trp Phe Met Asn 
645 650 655 



Lys Val Arg Gly Leu Thr Lys Arg Gly Lys Arg Pro Asp Ala Pro Gly 
660 665 670 
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Glu Asp Ala Thr Tyr Glu Asp Tyr Lys Leu Met Leu Tyr Arg Ala Gly 
675 680 685 



Tyr Ala Glu Lys Asp lie Asn Glu Ala Phe Thr Arg Phe Asn Val Thr 
690 695 700 



Ser Met Thr Glu His Val Pro Glu Lys Val Ala Glu Asp lie Ala Asp 
705 710 715 720 



Glu Val Ala Arg Met Thr Glu Gin Lys Arg Asn Tyr Met Glu Asn His 
725 730 735 



Arg Asp Tyr Ala Asn Leu Asn Arg Arg Val Asp Gin Met Gin Glu Ser 
740 745 750 



Val Phe Ser lie Val Asp Arg lie Glu Gly Val Asn Ala Thr Leu Gin 
755 760 765 



Thr lie Glu Lys Gin Arg Val Gin Gin Gin Asp Gly Gly Asn Leu Met 
770 775 780 



Asp Leu Ser Ala Leu Leu Thr Asn Gin Val Arg Asn Arg Glu Ser Ala 
785 790 795 800 



Ala Arg Arg Pro Thr lie Thr Ser lie Ala Asp Lys Lys Glu Glu 
805 810 815 



<210> 7 

<211> 22 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: Outside primer for PCR 
screening of lov-1 genomic (sy582) deletion 

< 4 0 0 > 7 

ctctatttgt ggttcgttgg eg 



< 2 i 0 > 8 

< 2 1 i > 2 2 

< 1": 1 2 > DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: Outside primer for PCR 
screening of lov-1 genomic { sy582 ) deletion 



< 4 0 0 > 
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gggagtttcc gttttcatgg gg 



< 2 1 0 > 9 

< 1 1 > 22 

<212> DNA 

<213> Artificial sequence 
<22 0 > 

<223> Description of Artificial Sequence: Nested primer for PCR 
screening of lov-1 genomic (sy582) deletion 

< 4 0 0 > 9 

ctaggaccga tgcaacagcg ag 



< 2 1. 0 > 1 0 

< 2 1 1 > 2 2 
<212> DNA 

<2 13 > Art i f icial sequence 

< 2 2 0 > 

<223> Description of Artificial Sequence: Nested primer for PCR 
screening of lov-1 genomic (sy582) deletion 

< ■; 0 0 > 1 0 

aacgctgatt ggttcaagtg tg 



< 2 : 0 > 11 
<211> 2? 

< 2 1 2 > DNA 



Artificial sequence 



<^ 2 o > 

<223> Description of Artificial Sequence: Outside primer for PCR 
screening of pkd-2 genomic (sy606) deletion 



cccctcgttt gaccattcta tgg 



<210> 12 

<211> 22 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

<223> Description of Artificial Sequence: Outside primer for PCR 
screening of pkd-2 genomic (sy606) deletion 

< 4 0 0> 12 

aogtgatcct ctgtcgatcc ag 



< 2 1 0 > 1 3 

< 2 1 1 > 2 2 
<212> DNA 

<213> Artificial sequence 



<220> 
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<223> Description of Artificial Sequence: Nested primer for PCR 
screening of pkd-2 genomic (sy606) deletion 

<4 00> 13 

agatcaagct gactgcccgt tc 22 



<210> 14 

<211> 23 

<212> DNA 

<213> Artificial sequence 

<;:::o> 

<223> Description of Artificial Sequence: Nested primer for PCR 
screening of pkd-2 genomic (sy606) deletion 

<4 00> 14 

gatccagcga ttagccttta acg 23 



<210> 15 
<211> 2870 
<212> PRT 

<213> C. Elegans Lov-1 sy582 deletion protein 
<400> 15 

Met Val Leu Arg Phe Ser Pro Pro Phe Arg Phe Ser Thr Thr Ser Phe 

15 10 15 



Phe Ser Cys Cys Leu Phe Cys Ser Glu Phe lie Phe Val Phe Arg Arg 
20 25 30 



lie Phe Thr Lys Leu Leu Gin Asp Asn Leu Pro Ala His Trp Met Lys 
35 40 45 



Lys Ser Asn Phe Phe Val Leu Leu Leu Leu Ala lie Ser Ala lie Gin 
50 55 60 



lie Asp Gly Leu His Tyr Gin Leu Leu Asp Gly lie Ala Thr Phe Arg 
65 70 75 80 



Leu Asp Asn Asp Asp Thr Thr lie Gly Gly Val Pro Arg Asn Ser Gin 
85 90 95 



Gly Val Val Lys lie Lys Leu Ser Cys Gly Leu Asn Arg Leu Ser Val 

100 105 110 



Glu Asn Lys Val Thr Glu Val Ser Ser Leu Glu Leu lie His Asn Cys 
115 120 125 



lie Gin Thr Glu Thr Arg Leu Val Gly Leu Phe Leu Asn Ser Thr Trp 
130 135 140 
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He Thr Leu Asn Glu Val Asn Asp Asp Asp Glu He Ser He Ala Val 
145 150 155 160 



Glu Ala Lys Tyr Glu Val Cys Tyr Asp Asp Gly He Asp Arg Cys Asp 
165 170 175 



Gly Ser Leu Trp Trp Leu Gin Val Gly Gly Asn Glu Met Ala Leu Leu 
180 185 190 



Sly Tyr Arg Glu Lys Cys Glu Ser Gly Glu He Asn Glu Glu Tyr Ala 
195 200 205 



Arg Arg Met Gys Lys Arg Pro Tyr Arg Ser Glu Lys Ser Thr Ala He 
210 215 220 



Ser Asp Ser Gin Gly Val Tyr Tyr Asp Gly Gin Val Leu Lys Gly Val 
225 230 235 240 



Arg Ala Lys Gin Phe Ser Met Arg Thr Ser Gly Ser Pro Thr Leu Arg 
245 250 255 



Arg Met Lys Arg Asp Ala Gly Asp Asn Thr Cys Asp Tyr Thr He Glu 
260 265 270 



Ser Thr Ser Thr Ser Thr Thr Thr Pro Thr Thr Thr Thr Val Thr Ser 
275 280 285 



Thr Val Thr Ser Thr Thr Thr Val Pro Thr Ser Thr Ser Thr Val Thr 
290 295 300 



Thr Ala Met Ser Thr Ser Thr Ser Thr Pro Ser Thr Ser Thr Thr He 
305 310 315 320 



Glu Ser Thr Ser Thr Thr Phe Thr Ser Thr Ala Ser Thr Ser Thr Ser 
325 330 335 



Ser Thr Ser Thr Thr Gin Gin Ser Ser Ser Thr He Thr Ser Ser Pro 
340 345 350 



Ser Ser Thr Thr Leu Ser Thr Ser He Pro Thr Thr Thr Thr Pro Glu 
355 360 365 



He Thr Ser Thr Leu Ser Ser Leu Pro Asp Asn Ala He Cys Ser Tyr 
370 375 380 
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Leu Asp Glu Thr Thr Thr Ser Thr Thr Phe Thr Thr Thr Met Leu Thr 
385 390 395 400 



Ser Thr Thr Thr Glu Glu Pro Ser Thr Ser Thr Thr Thr Thr Glu Val 
405 410 415 



Thr Ser Thr Ser Ser Thr Val Thr Thr Thr Glu Pro Thr Thr Thr Leu 
420 425 430 



Thr Thr Ser Thr Ala Ser Thr Ser Thr Thr Glu Pro Ser Thr Ser Thr 
435 440 445 



Val Thr Thr Ser Pro Ser Thr Ser Pro Val Thr Ser Thr Val Thr Ser 
450 455 460 



Ser Ser Ser Ser Ser Thr Thr Val Thr Thr Pro Thr Ser Thr Glu Ser 
465 470 475 480 



Thr Ser Thr Ser Pro Ser Ser Thr Val Thr Thr Ser Thr Thr Ala Pro 
485 490 495 



Ser Thr Ser Thr Thr Gly Pro Ser Ser Ser Ser Ser Thr Pro Ser Ser 
500 505 510 



Thr Ala Ser Ser Ser Val Ser Ser Thr Ala Ser Ser Thr Gin Ser Ser 
515 520 525 



Thr Ser Thr Gin Gin Ser Ser Thr Thr Thr Lys Ser Glu Thr Thr Thr 
530 535 540 



Ser Ser Asp Gly Thr Asn Pro Asp Phe Tyr Phe Val Glu Lys Ala Thr 
545 550 555 560 



Thr Thr Phe Tyr Asp Ser Thr Ser Val Asn Leu Thr Leu Asn Ser Gly 
565 570 575 



Leu Gly lie lie Gly Tyr Gin Thr Ser lie Glu Cys Thr Ser Pro Thr 
580 585 590 



Ser Ser Asn Tyr Val Ser Thr Thr Lys Asp Gly Ala Cys Phe Thr Lys 
595 600 605 



Ser Val Ser Met Pro Arg Leu Gly Gly Thr Tyr Pro Ala Ser Thr Phe 
610 615 620 
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Val Gly Pro Gly Asn Tyr Thr Phe Arg Ala Thr Met Thr Thr Asp Asp 
625 630 635 640 



Lys Lys Val Tyr Tyr Thr Tyr Ala Asn Val Tyr lie Gin Glu Tyr Ser 
645 650 655 



Ser Thr Thr lie Glu Ser Glu Ser Ser Thr Ser Ala Val Ala Ser Ser 
660 665 670 



Thr Ser Ser Thr Pro Ser Thr Pro Ser Ser Thr Leu Ser Thr Ser Thr 
675 680 685 



Val Thr Glu Pro Ser Ser Thr Arg Ser Ser Asp Ser Thr Thr Thr Ser 
690 695 700 



Ala Gly Ser Thr Thr Thr Leu Gin Glu Ser Thr Thr Thr Ser Glu Glu 
705 710 715 720 



Ser Thr Thr Asp Ser Ser Thr Thr Thr lie Ser Asp Thr Ser Thr Ser 
725 730 735 



Thr Ser Ser Pro Ser Ser Thr Thr Ala Asp Ser Thr Ser Thr Leu Ser 
740 745 750 



Val Asp Gin Phe Asp Phe lie Leu Asp Ser Gly Leu Ser Trp Asn Glu 
755 760 765 



Thr Arg His Asn Glu Asp Ser lie Asn lie Val Pro Leu Pro Thr Asn 
770 775 780 



Ala lie Thr Pro Thr Glu Arg Ser Gin Thr Phe Glu Gys Arg Asn Val 
785 790 795 800 



Ser Thr Glu Pro Phe Leu lie lie Lys Glu Ser Thr Cys Leu Asn Tyr 
805 810 815 



Ser Asn Thr Val Leu Asn Ala Thr Tyr Ser Ser Asn He Pro lie Gin 
820 825 830 



Pro lie Glu Thr Phe Leu Val Gly He Gly Thr Tyr Glu Phe Arg He 
835 840 845 



Asn Met Thr Asp Leu Thr Thr Met Gin Val Val Ser His He Phe Thr 
850 855 860 



Leu Asn Val Val Ala Asp Ser Thr Ser Thr Ser Glu Val Thr Ser Thr 
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865 870 875 880 



Thr Ser Thr Gly Ser Ser Ser Glu Ser Ser Ala He Ser Thr Thr Ser 
885 890 895 



Gly He Glu Ser Thr Ser Thr Leu Glu Ala Ser Thr Thr Asp Ala Ser 
900 905 910 



Gin Asp Ser Ser Thr Ser Thr Ser Asp Ser Gly Thr Thr Ser Asp Ser 
915 920 925 



Thr Thr He Asp Ser Ser Asn Ser Thr Pro Ser Thr Ser Asp Ser Ser 

930 935 940 



Gly Leu Ser Gin Thr Pro Ser Asp Ser Ser Ser Ala Ser Asp Ser Met 
945 950 955 960 



Arg Thr Thr Thr Val Asp Pro Asp Ala Ser Thr Glu Thr Pro Tyr Asp 
965 970 975 



Phe Val Leu Glu Asn Leu Thr Trp Asn Glu Thr Val Tyr Tyr Ser Glu 
980 985 990 



Asn Pro Phe Tyr He Thr Pro He Pro Asn Lys Glu Pro Gly Ala Leu 
995 1000 1005 



Thr Thr Ala Met Thr Cys Gin Cys Arg Asn Asp Ser Ser Gin Pro 
1010 1015 1020 



Phe Val Leu Leu Lys Glu Ser Asn Cys Leu Thr Glu Phe Gly Lys 
1025 1030 1035 



Asn Gly Ala Tyr Ser Ala Ser Val Ser Phe Asn Pro Met Thr Ser 
1040 1045 1050 



Phe Val Pro Ala Thr Gly Thr Tyr Glu Phe Leu He Asn Val Thr 
1055 1060 1065 



Asn Arg Ala Ser Gly Glu Ser Ala Ser His He Phe Thr Met Asn 

1070 1075 108 0 



Val Val Leu Pro Thr Thr Thr Thr Glu Thr Pro Pro Thr Thr Val 
1085 1090 1095 



Ser Ser Ser Asp Asp Ala Gly Gly Lys Thr Gly Gly Thr Gly Ala 
1100 1105 1110 
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Thr Gly Gly Thr Gly Gly Thr Gly Ser Gly Gly Ser Ala Thr Thr 
1115 1120 1125 



Leu Ser Thr Gly Asp Ala Val Arg Ser Thr Thr Ser Gly Ser Gly 
1130 1135 1140 



Ser Gly Gin Ser Ser Thr Gly Ser Gly Ala Gly Gly Ser Gly Thr 
1145 1150 1155 



Thr Ala Ser Gly Ser Gly Ser Gly Gly Ser Ser Gly Thr Gly Ser 
11 6 0 1165 1170 



Asp Gly Val Asn Ser Gly Lys Thr Thr Ala Leu Asn Gly Asp Gly 
1175 1180 1185 



Thr Gly Ser Gly Thr Ala Thr Thr Pro Gly Ser His Leu Gly Asp 
1190 1195 1200 



Gly Gly Ser Thr Ser Gly Ser Gly Ser Asp Ser Asn Gly Ser Ser 
1205 1210 1215 



Gly Val Ser Thr Lys Ser Ser Ser Gly Ser Asp Thr Ser Gly Ser 
1220 1225 1230 



Ser Asp Ser Ser Gly Ala Asn Gly Ala Phe Ser Ala Thr Ala Gin 
1235 1240 1245 



Pro Ser Thr Arg Thr Thr Lys Thr Arg Ser Ser Leu Ala Thr Val 
12 5 0 1255 1260 



Ser Pro lie Ser Ala Ala Glu Gin Ala lie lie Asp Ala Gin Lys 
1265 1270 1275 



Ala Asp Val Met Asn Gin Leu Ala Gly lie Met Asp Gly Ser Ala 
1280 1285 1290 



Ser Asn Asn Ser Leu Asn Thr Ser Ser Ser Leu Leu Asn Gin lie 
1295 1300 1305 



Ser Ser Leu Pro Ala Ala Asp Leu Val Glu Val Ala Gin Ser Leu 
13 10 1315 1320 



Leu Ser Asn Thr Leu Lys lie Pro Gly Val Gly Asn Met Ser Ser 
1325 1330 1335 
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Val Asp Val Leu Lys Thr Leu Gin Asp Asn He Ala Thr Thr Asn 
1340 1345 1350 



Ser Glu Leu Ala Asp Glu Met Ala Lys Val He Thr Lys Leu Ala 
1355 1360 1365 



Asn Val Asn Met Thr Ser Ala Gin Ser Leu Asn Ser Val Leu Ser 
1370 1375 1380 



Ser Leu Asp Leu Ala Leu Lys Gly Ser Thr Val Tyr Thr Leu Gly 
1385 1390 1395 



Val Ser Ser Thr Lys Ser Lys Asp Gly Thr Tyr Ala Val He Phe 
1400 1405 1410 



Gly Tyr Val He Ala Ser Gly Tyr Thr Leu Val Ser Pro Arg Cys 
1415 1420 1425 



Thr Leu Ser He Tyr Gly Ser Thr He Tyr Leu Thr Gly Asp Thr 
1430 1435 1440 



Arg Ala Ser Tyr Lys Gin Leu Asp Gly Asp Thr Val Thr Ala Asp 
1445 1450 1455 



Thr Met Leu Ala Ala Ala He Gly He Gin Gly Met Phe Ala Thr 
1460 1465 1470 



Asn Gly Arg Thr Val Gin Val Glu Gin Asp Lys He Asp Asp Lys 
1475 1480 1485 



Arg Ser Leu Val Ser Gly Asn He Met Ala Thr Met Ser Gly Val 
1490 1495 1500 



Gly Asp Val Gin Ser Gly Glu Tyr Ser Tyr Asn Asp Met Tyr Val 
1505 1510 1515 



Thr Ala Trp Asn Val Thr Tyr Asp Asn Ser Thr Val Gly Ser Thr 
1520 1525 1530 



Ser Gin Lys Asn Thr Ser Phe Ser Phe Asn He Pro Val Ser Glu 
1535 1540 1545 



Val Gin Tyr He Leu Leu He Glu Ser Gly Thr Met He Lys Leu 
1550 1555 1560 
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His Ser Thr Gin Asn lie Val Ser Arg Gly Leu Val Val Thr Ala 
1565 1570 1575 



Ser Tyr Gly Gly Val Thr Tyr Thr lie Thr Cys Thr Asn Gly Thr 
1580 1585 1590 



Gly Lys Phe Val Glu Val Asp Thr Asp Asn Ala lie Phe Ser Tyr 
1595 1600 1605 



Asn Ala Asp Ser Phe Thr Val Val Ala Ser Asp Gly Ser Ser Ala 
1610 1615 1620 



Ser Thr Val Lys Lys Leu lie Gin Met Pro lie Val lie Glu Asn 
1625 1630 1635 



Val Asn Leu Ala Leu Phe Asn Gin Thr Thr Ser Pro Leu Val Phe 
1640 1645 1650 



Ser Asn Ala Gly Ser Tyr Ser Met Arg Met Val Leu Ser Pro Gin 
16 5 5 16 6 0 1665 



Asp lie Gly lie Pro Ala Val Ser Ala Leu Ser Gin Thr Val Ser 
1670 1675 1680 



lie Ser Thr Leu Ser Pro Thr Ala Ser Tyr Thr Lys Asp Asp Leu 
1685 1690 1695 



Gin Ser Leu lie Lys Glu Gin Thr Leu Val Thr Val Ser Gly Thr 
1700 1705 1710 



Thr Ser Asn Ser Leu Leu Ser lie Ala Gly Ser Leu Thr Ser Ala 
1715 1720 1725 



Leu Lys lie Ala Leu Asp Asn Pro Leu Ser Ser Asp Leu Ala Ala 
1730 1735 1740 



Asn Leu Lys Tyr Ala Thr Asp Asn Tyr Asp Ser Leu Tyr Asn Val 
1745 1750 1755 



Leu Pro Ser Asp Pro Asp Asn lie Val Tyr Val Glu Glu Met Thr 
1760 1765 1770 



Ser Glu Glu Trp Ala Ala Tyr Val Thr Lys Met Phe Gin Lys Asn 
1775 1780 1785 



lie Ala Lys Asn Leu Ala Asn Gin Leu Ala Ser Thr Leu Asp Thr 
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1790 1795 1800 



Leu Glu Asn Thr Leu Ala Ala Arg Ala lie Ala Thr Gly Asn Leu 
1805 1810 1815 



Pro Tyr Asp Tyr Ser Asn Ser Val Asp Gly Thr Gly Met Val lie 
1820 1825 1830 



Val lie Asp Asp Ala Ser Asn lie Val Gly Lys Thr Gin Asn Cys 
1835 1840 1845 



Glu Glu Trp Ala Phe Lys Leu Pro Ser Pro Ala Ser Thr Leu Asn 
1850 1855 I860 



Thr Ala Glu lie Thr Asp Lys Thr Leu lie Gin Val Gly Leu Val 
1865 1870 1875 



Cys Tyr Ala Thr Asn Pro Arg Thr Tyr Val Asp Asn Phe Asp Met 
1880 1885 1890 



Leu He Thr Ser Gly Ala Leu Glu Ala His lie Lys Asp Glu Asn 
1895 1900 1905 



Gin lie lie lie Pro lie Thr Gly Thr Thr Ala Pro lie Tyr Val 
1910 1915 197:0 



Asn Gly Arg Gly Ser Glu Asp Asp Ala Val Leu Thr Leu Met Gin 
1925 1930 1935 



Gin Gly Asp Phe Ala Ser Tyr Gin lie Leu Asp Leu His Ala Phe 
1940 1945 1950 



Arg Thr Thr Asn Trp Asn Asn Ser Leu Gin Val Glu lie lie Ala 
1955 I960 1965 



Ser Gin Asp Tyr Glu lie Pro Asn Asn Asp Asp Thr Tyr Met Phe 
1970 1975 I960 



Ser Ser Phe Gin Ser Leu Pro Gly Pro Leu Glu Ser Asn His Glu 
1985 1990 1995 



Trp :le Phe Asp Leu Asn Thr Leu Asn Lys Thr Ser Asn Tyr Phe 
2000 20 0 5 2010 



Val Thr Ala Gly Asn Leu lie Asn Asn Thr Gly Leu Phe Phe lie 
2015 2020 2025 
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Gly lie Gly Lys Arg Asn Ser 

2030 2035 

Asp He Val Asn Tyr Gly Gin 

2045 2050 

Ala Arg Ser Val Pro Met Asp 

2060 2065 

Gly Gys Tyr Phe Tyr Gin Lys 

2075 2080 

Gly Met Tyr Pro Ser Asp Gly 

2090 2095 

Ser Thr Asp His Leu Thr Met 

2105 2110 

Thr He Asp Ala Asp Phe Ser 

2120 2125 

Glu Lys Asn Val Lys Val Met 

2135 2140 

Val Tyr Gly Cys Leu Thr lie 

2150 2155 

Asp Ala Ser Arg Gly Arg Leu 

216 5 217 0 

His Asp Gly Tyr Met Tyr Val 

218 0 218 5 

Met Phe Ala Thr Thr Asp Ser 

2195 2200 

Asn Glu Gly Asp Gin He Phe 

2 210 2 2 1 5 

Gly Asn Trp Glu Phe Pro Phe 

2 2 2 5 2 2 3 0 

Val Met Thr Thr Ala Phe Pro 

2240 2245 



Ser Thr Asn Thr Gly Asn Ser Ser 
2040 



Tyr Asp Ser Met Gin Trp Ser Phe 
2055 



Tyr Gin Val Ala Ala Val Ser Lys 
2070 



Thr Ser Asp Val Phe Asn Ser Glu 
2085 



Gin Gly Met Gin Phe Val Asn Cys 
210 0 



Phe Ser Val Gly Ala Phe Asn Pro 
2115 



Tyr Asn Tyr Asn Val Asn Glu He 
2130 



He Ala Ala Val Phe Met Leu Val 
2145 



Asn Ala He He Cys Gin Arg Lys 
2160 



Arg Phe Leu Lys Asp Asn Glu Pro 
2175 



He Ala Val Glu Thr Gly Tyr Arg 
2190 



Thr He Cys Phe Asn Leu Ser Gly 
22 0 5 



Arg Ser Phe Arg Ser Glu Glu Asp 
2220 



Ser Trp Gly Thr Thr Asp Arg Phe 
2235 



Leu Gly Glu Leu Glu Tyr Met Arg 
2250 
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Leu Trp Leu Asp Asp Ala Gly Leu Asp His Arg Glu Ser Trp Tyr 
2255 2260 2265 



2ys Asn Arg lie lie Val Lys Asp Leu Gin Thr Gin Asp lie Tyr 
2270 2275 2230 



Tyr Phe Pro Phe Asn Asn Trp Leu Gly Thr Lys Asn Gly Asp Gly 
2285 2290 2295 



Glu Thr Glu Arg Leu Ala Arg Val Glu Tyr Lys Arg Arg Phe Leu 
2 300 2305 2 3 10 



Asp Glu Ser Met Ser Met His Met Leu Ala Gin Thr lie Ser Trp 
2315 :.320 2325 



Phe Ala Met Phe Thr Gly Gly Gly Asn Arg Leu Arg Asp Arg Val 
2 3 3 0 2 3 3 5 2 3 4 0 



Ser Arg Gin Asp Tyr Ser Val Ser lie lie Phe Ser Leu Val Val 
2345 2350 2355 



Val Ser Met lie Ser lie Thr lie Leu Lys Ser Asp Asn Ser lie 
:": 3 6 0 2 3 6 5 2 3 7 0 



lie Ser Asp Ser Lys Ser Val Ser Glu Phe Thr Phe Thr lie Lys 
2 3 75 2380 2385 



Asp lie Ala Phe Gly Val Gly Phe Gly Val Leu lie Thr Phe Leu 
2390 2395 2400 



Asn Ser Leu His lie Leu Leu Cys Thr Lys Cys Arg Ser His Ser 
2405 2410 24 15 



;lu His Tyr Tyr Tyr Lys Lys Arg Lys Arg Glu Asp Pro Glu Phe 
2420 2425 2430 



Lys Asp Asn Ser Gly Ser Trp Pro Met Phe Met Ala Gly Met Ala 
2435 2440 2445 



Arg Thr lie lie Val Phe Pro Val Leu Met Gly Leu lie Tyr lie 
2450 ^455 2460 



Ser Gly Ala Gly Met Ser Leu Met Asp Asp Leu Ala Asn Ser Phe 
2465 2470 2475 
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Tyr lie Arg Phe Leu lie Ser Leu lie Leu Trp Ala Val Val Phe 
2480 2485 2490 



Glu Pro lie Lys Gly Leu He Trp Ala Phe Leu He Leu Lys Thr 
2495 2500 2505 



Arg Lys Ser His Lys He He Asn Lys Leu Glu Gly Ser Asp Gly 
2510 2515 2520 



Thr Val Val Lys Tyr Tyr Glu Met Leu Tyr He Phe Phe Ser Val 
2 52 5 253 0 2 535 



Leu He Phe Val Lys Glu He Val Phe Tyr Leu Tyr Gly Arg Tyr 
2540 2545 2550 



Lys Val He Thr Thr Met Lys Pro Thr Arg Asn Pro Phe Lys He 
2555 2 5 60 2565 



Val Tyr Gin Leu Ala Leu Gly Asn Phe Ser Pro Trp Asn Phe Met 
2570 2575 2580 



Asp Leu lie Val Gly Ala Leu Ala Val Ala Ser Val Leu Ala Tyr 
2585 2590 2595 



Thr He Arg Gin Arg Thr Thr Asn Arg Ala Met Glu Asp Phe Asn 
26 0 0 2 6 05 2610 



Ala Asn Asn Gly Asn Ser Tyr He Asn Leu Thr Glu Gin Arg Asn 
2615 2620 2625 



Trp Glu He Val Phe Ser Tyr Cys Leu Ala Gly Ala Val Phe Phe 
26 3 0 2 6 35 2640 



Thr Ser Cys Lys Met He Arg He Leu Arg Phe Asn Arg Arg He 
2645 2650 2655 



Gly Val Leu Ala Ala Thr Leu Asp Asn Ala Leu Gly Ala He Val 
2660 2665 2 67 0 



Ser Phe Gly He Ala Phe Leu Phe Phe Ser Met Thr Phe Asn Ser 



Val Leu Tyr Ala Val Leu Gly Asn Lys Met Gly Gly Tyr Arg Ser 
2690 2695 2700 



Leu Met Ala Thr Phe Gin Thr Ala Leu Ala Gly Met Leu Gly Lys 
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2705 2710 2715 



Leu Asp Val Thr Ser lie Gin Pro lie Ser Gin Phe Ala Phe Val 
2720 2725 2730 



Val He Met Leu Tyr Met Tie Ala Gly Ser Lys Leu Val Leu Gin 
2735 2740 2745 



Leu Tyr Val Thr lie lie Met Phe Glu Phe Glu Glu lie Arg Asn 
2750 2755 2760 



Asp Ser Glu Lys Gin Thr Asn Asp Tyr Glu Tie lie Asp His lie 
2765 2770 2775 



Lys Tyr Lys Thr Lys Arg Arg Leu Gly Leu Leu Glu Pro Lys Asp 
2780 2785 2790 



Phe Ala Pro Val Ser lie Ala Asp Thr Gin Lys Asp Phe Arg Leu 
2795 2800 2805 



Phe His Ser Ala Val Ala Lys Val Asn Leu Leu His His Arg Ala 
2810 2815 2820 



Thr Arg Met Leu Gin Thr Gin Gly Gin Tyr Gin Asn Gin Thr Val 
2825 2830 2835 



lie Asn Tyr Thr Leu Ser Tyr Asp Pro Val Ser Ala lie His Glu 
2840 2845 2850 



Thr Gly Pro Lys Arg Phe Gin Lys Trp Arg Leu Asn Asp Val Glu 
2855 2860 2865 



Lys Asp 
2870 



<210> 16 
<211> 200 
<212> PRT 

<213> C. Elegans Pkd-2 deletion mutant (sy606) protein 

<400> 16 

Met Glu Gly Arg Gly Glu Gly Glu Asp Leu Pro Pro Thr Ser Tyr Phe 
15 10 15 



Pro Phe Glu Glu Gly His Thr Leu Trp Met Lys Arg Glu Lys lie Lys 
20 25 30 



82 



His Leu Gin Arg lie Leu Gin Phe His Ser Asp Glu Ser lie Leu Met 
35 40 45 



lie Asp Lys Lys Leu Met lie Ser Gly Gly Leu Glu Pro Pro Thr Phe 
50 55 60 



Cys Val Leu Asp Arg Cys Asp Asn His Tyr Thr Thr Lys Pro Arg His 
65 70 75 80 



Leu Pro Pro Phe Glu Val Phe Leu Phe Val Val lie Phe Lys Cys Glu 
85 90 95 



Pro Ser Ser Met Asn Tyr Gly Ala Ala Asp Glu Arg Trp Ala Asn Pro 
100 105 110 



Pro Gin Pro Val Ala Ala Ala Glu His Gly Pro Ser Phe Asp His Ser 
115 120 125 



Met Val Ser Glu Glu Tyr Glu His Asp Lys Lys Lys Asn Pro Ala Gin 
130 135 140 



Lys Glu Gly lie Ser Phe Ser Gin Ala Leu Leu Ala Ser Gly His Glu 
145 150 155 160 



Lys Ser Asp Gly Lys lie Lys Leu Thr Ala Arg Ser Phe Met Glu Val 
165 170 175 



Gly Gly Tyr Ala Val Phe Leu He Val Leu Val Tyr Asp Ser Ser Thr 
180 185 190 



Pro Arg Gin Lys Ser Leu Lys Thr 
195 200 



